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" • • .South Dakota a bright 
and rewarding future'! 
Orville G. Bentley 
Orville G. Bentley, a native of Midland, S. Oak., and a graduate of South Dakota 
State University, early this fall moved up to one of the top agricultural leadership 
positions in the Nation when he became Dean of Agriculture at the University of 
Illinois. Previously he was Dean of the College of Agriculture and Biological Sci-
ences and Director of the Agricultural Experiment Station at South Dakota State. 
Because of his position at SDSU, his associations, contacts and background, Dean 
Bentley is one of the keenest overall observers and evaluators of South Dakota 
agriculture. Dean Bentley's optimism and faith in South Dakota's future are im-
pressive. He recognizes that many problems exist-but they are problems which he 
believes can be resolved. He isn't willing by any means to sell short the possibilities 
of his native state and its people. Shortly before leaving SDSU, Dean Bentley dis-
cussed some of his thoughts as reported in the following interview. 
A steadily-growing awareness of 
the need for changes plus a willing-
ness of people to make them to keep 
abreast of current developments are 
factors which augur well for a 
bright future in South Dakota agri-
culture. 
Those are conclusions of Orville 
G. Bentley, former Dean of Agricul-
ture at South Dakota State Univer-
sity who now occupies a similar po-
sition at the University of Illinois. 
"Change is the keynote of the 
times - not adjustment," Bentley 
emphasizes. "Merely adjusting is 
not enough for by the time a person 
adjusts much of the changing par-
ade has already passed him by. 
"We've had some pretty dire pre-
dictions for agriculture lately, for 
the Upper Midwest in general and 
South Dakota in particular," Bent-
ley notes. He suggests the people 
use these predictions as warning 
signs pointing toward the disaster 
road. "But signs leading to the suc-
cess road are also posted," he adds. 
"To follow them South Dakotans 
must use their abilities to change to 
meet modern demands of market-
ing, consumer preference, new sci-
entific developments in agriculture 
and other fields. 
"If you think I am talking about 
changes only the rancher and farm-
er must make, you are wrong," 
Bentley continues. "All South Da-
kotans are involved in the changing 
times. Those in the planning and ex-
ecution phases of education and re-
search, for instance, must carry a 
heavy load in the effort to solve 
many of the State's basic problems. 
Don't forget, we always pay for re-
search and education-either on a 
planned, orderly basis or at a much 
higher price in terms of reduced ef-
ficiency and quality of products. 
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Defending the status quo, although 
a popular diversion, is a 'luxury' 
South Dakotans just cannot afford." 
Education, Research and People 
Turning to relationships of edu-
cation, research and people to needs 
cf South Dakota agriculture, Bent-
ley lists some future requirements, 
past accomplishments and prob-
lems facing the Agricultural Exper-
iment Station, of which he was di-
rector from the time he returned to 
his alma mater in 1958 until early 
this fall. 
Water resource development is 
high on Bentley's list of unfinished 
research business because .of its re-
lationship to the future. He points 
out that water-and its distribution 
-is one of the major factors contrib-
uting to South Dakota's $700 million 
annual income from agriculture. 
Since almost 70% of this income is 
from livestock, the matching of irri-
gated crop production with live-
stock feeding must be emphasized. 
Crop production, another impor-
tant phase of South Dakota's econ-
omy, is tied in closely with water as 
well as soils. Bentley emphasizes 
the importance of getting the maxi-
mum production from the soils over 
the long pull. He acknowledges that 
South Dakotans don't have as yet a 
very progressive and forceful phil-
osophy toward soils in the State, al-
though some improvement can be 
noted. He says this shows up par-
ticularly in the use of fertilizers: low 
phosphorus levels this year, for in-
stance, resulted in decreased barley 
yields. 
"Research on water development 
has been and will continue to be 
important for the Experiment Sta-
tion," Bentley says. "An initial ob-
jective of the Station when it was 
organized nearly 80 years ago was 
study of climate. Much has been 
done especially in relation to mois-
ture received, where it goes, how it 
is used, and storage. A newer devel-
opment involves use of water in an-
other way: as a recreational re-
source when it is carried to or stored 
in reservoirs. Recreational possibili-
ties are examples of a change in 
thinking about and use of a basic 
resource. 
"And where does an agricultural 
experiment station and Extension 
Service fit into the picture of recrea-
tional resources? One basic concept 
of the experiment station idea is to 
help people-and people of South 
Dakota certainly have a big stake 
in development of the State as one 
of the Nation's foremost recreation-
al areas. 
Water Evaporation Studies 
"We have been able to experi-
mentally measure and control eva-
poration from water surfaces in 
reservoirs. From this, further stud-
ies undoubtedly will bring out prac-
tical methods for saving vast 
amounts of water normally lost in 
evaporation. 
"Another phase of irrigation re-
search has involved the introduc-
tion of water, its diffusion and final 
drainage from a section of the State 
characterized by its almost table-
top-smooth topography. Establish-
ment of huge reservoirs by the Fed-
eral government has provided new 
sources of water in other regions of 
the State. Studies have established 
guidelines to help interested dry-
land farmers and ranchers decide if 
they can profitably make the some-
what difficult change to irrigated 
farming. 
"Computers-the 'modem' way-
are being used to summarize cli-
matic data ranging over 80 years in 
a form useful to the farmer. Another 
new possibility is relating this 
weather data to the ground-level 
weather layer where plants grow in 
temperatures which may vary con-
siderably from those only a few feet 
higher. This is the study of micro-
climate and may introduce the pos-
sibility of 'stretching' the growing 
season. 
"Quality of products is a phase of 
agriculture becoming ever more 
important and, in part, represents 
the farmer's immediate concern to 
meet consumer demand. For sure 
it represents one of the changes 
which must be made in South Da-
kota to face stiff outside competi-
( Continued on page 42) 
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The new symbol adopted by 
USDA to stress the need to pro-
tect the farm, home and garden, 
forests and wildlife, and water 
and other natural resources from 
both the ravages of pests and the 
potential hazards resulting from 
improper use of pesticides. 
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Soil Drainage. In cooperative drainage research 
with the Bureau of Reclamation at Redfield, results 
indicate that in a stratified lake bed soil, core measure-
ments of permeability in the laboratory underestimate 
the actual tile flow. In connection with the amount of 
drainage needed by grain sorghum to prevent dam-
age, it appears that during the latter part of the grow-
ing season grain sorghum is resistant to high water ta-
ble conditions. During 1965 a study began using lysi-
meters to establish the effect of water table depth on 
salt accumulation in Lake Plain soil. 
Weather Summaries. The first detailed weather 
record summary for a specific weather station in 
South Dakota other than First Order Stations was 
published. The goal is for summaries to include 60 
to 65 weather stations with statewide coverage and 
distribution. The summaries include data back to 
the late 1880' s and furnish 28 different usable items 
such as probability dates of first temperature occur-
rence in the fall at various temperature levels and 
percent of probability. Programming is also under-
way to compile and analyze wind velocity and direc-
tion. 
Watershed Runoff. Preliminary analysis of hydro-
logic studies on the Scott Creek Watershed in south-
eastern South Dakota is being completed. It includes 
total volume of runoff as compared to total precipita-
tion of a number of severe storms for the 1955-1962 
period. 
Till Planting. A 4-year study of the effect of till 
planting of corn on weed growth and control started 
in 1965. Five treatments have no primary tillage 
other than chopping the stalks. The treatments vary 
in the amount of cultivation and use of chemicals 
for weed control. A sixth treatment is a check in 
which conventional practices are used. Effectiveness 
of the weed control methods and corn yields are 
being evaluated. A 30-inch row spacing is used on 
all test plots. A study to determine the best seed bed 
shape and orientation for corn started in 1965. Soil 
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temperatures for nine seed locations were recorded 
from May 18 to June 17 on an hourly basis. An 
energy method is being considered for evaluating 
seed germination and plant emergence. 
Grain Sorghum Losses. Preliminary work in 
1964 indicated relatively high machine losses when 
harvesting grain sorghum with a self-propelled com-
bine. Several modifications in the design of header 
components are being studied during the 1965 har-
vest season. Overall objectives are to: (1) evaluate 
machine losses for grain sorghum and corn, (2) 
evaluate the timeliness of the harvesting operation, 
(3) modify machine components to minimize crop 
losses, and ( 4) develop methods to select best ma-
chine size for South Dakota conditions. 
Feed Handling Center. Feed handling on the 
farm is steadily moving toward a highly mechanized 
system of structures for storage and conveyors for 
handling the various feeds. A feed handling center 
has been constructed to study the suitability of com-
ponent parts. Two types of "bottom of bin" auger 
systems have been installed. For dry grain, the per-
formance is satisfactory. For high moisture grain 
the auger system will probably take additional me-
chanisms for complete unloading. A 30-foot belt and 
bucket elevator has been installed for test of power 
requirements per rate of loading and rate of belt 
travel. Tests show that higher than "normal" belt 
speed is possible, thus increasing delivery rates. The 
vertical 6-inch auger, also installed for a 30-foot lift, 
gives considerable noise and vibration for the rated 
500 r.p.m. as specified for operation. Overhead bins 
of plywood have been developed for installing in 
groups of four or more. These can be built in place 
in an existing structure and, being square, utilize 
space to better advantage than cylindrical bins. 
Livestock Management Systems. Overall research 
analysis of livestock management systems as affected 
by automated segments is underway on both swine 
and dairy cattle. At the Southeast South Dakota Ex-
periment Farm swine production system, objectives 
include evaluation of animal waste handling facili-
ties and the operation of a disposal lagoon, labor re-
quirements in managing swine on slatted floors, and 
continuous temperature and humidity recordings 
in the housing structure. At the new Dairy Research 
and Production Unit information is being secured 
on feed and labor requirements and materials hand-
ling in different types of dairy housing-comfort 
stalls, loose housing and stanchions. 
Animal Shelters. Nailed construction JOmts and 
changing moisture cycles are critical parts of most 
livestock structures. A farm building is generally 
constructed with wood at a higher moisture content 
than that of final conditons. Through laboratory 
research, practical equations may be used to deter-
mine the decrease in strength of a nailed joint caus-
ed by drying of the wood. The data for relating the 
strength of a wood joint to its modulus of elasticity 
has been collected. 
Rural Electric Research. Excessive electrical de-
mand loads of automated materials handling systems 
on the farmstead are of considerable concern to 
many farmers and ranchers. A partial practical solu-
tion is a metering device giving a constant flow of 
feed to avoid overloading the electrical system and 
materials handling equipment. Such an arrange-
ment would also increase the equipment life and 
reduce the cost of operation.D 
RESEARCH PROJECTS IN PROGRESS 
Weather Information for Agriculture, Hatch 291 (NC-26). 
Adaptations of New Construction Concepts to the Design of 
Farm Service Buildings and Animal Shelters, Hatch 216. 
Rural Electric Research, State 317. 
Hydrologic Studies of Small Watershed's in South Dakota, 
Hatch 335. 
Drainage Investigations of Proposed Irrigated Soils in Oahe 
Unit, Hatch 338. 
Climate and Microclimate of South Dakota As It Affects Ag .. 
riculture, State 339. 
The Application and Development of Equipment for Conser-
vation Farming in South Dakota, State 340. 
Design and Organization of the Farm Feed Handling Center 
and the Testing and Selection of Various Components, 
Hatch 395. 
Irrigation Management Practices in Southeastern South Da-
kota, Hatch 398. 
Analysis of Complete Livestock Production Systems, State 
437. 
Application and Development of Principles and Methods for 
More Efficient Harvesting of Grain Sorghum and Corn, 
State 448. 
Cover page of first detailed South Dakota weather summary ... 
NO. 1 
••• South 0 0 
0 0 
LATITUDE 44 ° 55' N LONGITUDE 97° 09' W 0 0 0 
0 2 0 
0 0 12 0 
0 8 27 1 
0 20 30 10 
8561 14 81 177 40 
Av. Greatest Greatest Av. no. days 
monthly monthly daily .01 & .10 & .50 & 1.00 & 
snowfall snowfall Year snowfall Year Day over over over over 
09 5.3 21.0 16 10.0 16 29 5 2 0 
05 5.5 24.7 46 13.5 46 05 4 2 0 
28 5.8 20.0 37 16.0 37 24 5 2 0 
13 2.3 11.5 45 10.0 45 16 7 5 1 
27 0.1 6.0 07 3.0 54 02 9 6 2 1 
19 o.o o.o o.o 9 7 3 1 
03 o.o o.o o.o 8 5 2 1 
09 o.o o.o o.o 7 5 2 1 
3.15 11 o.o 1.2 42 1.2 42 26 6 4 2 1 
2.50 20 0.4 4.9 32 4.0 32 30 4 3 1 
1.45 24 3.4 23.3 47 a.o 58 17 4 2 0 
3.36 1.33 53 03 4.5 22.3 55 11 • 0 53 03 4 2 0 
JULY MAY JAN MAR 
10.36 63 7.14 31 27 21.3 21.0 16 16.0 37 24 72 45 13 5 
... and how some of the 28 different items are presented. 
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Corn Inbreds. The investment by South Dakota 
farmers in support of corn research is paying hand-
some dividends. Long hours of tedious work and 
careful evaluation have brought the payoff stage for 
corn producers. Released in 1965 after years of re-
search are two new inbreds that have de.finite and 
specific utility in creation of new corn hybrids. These 
inbreds SDlO and SD15, were released through the 
Foundation Seed Stock Division to commercial corn 
seed concerns to produce hybrids for farmers. By 
making the inbreds available for commercial hybrid 
producers to incorporate them into new, superior hy-
brids, agronomists believe corn growers will receive 
maximum benefits sooner. 
SD 10 is a specific response to the need for 
corn lines with resistance to the western corn root-
worm, a pest that has increased rapidly in recent 
years and threatened corn production in much of the 
northern Corn Belt. This inbred is from a cross made 
in 1953 between Iowa B58 and Ohio 56A inbreds. 
During development of SDlO, selection was also 
made for standability, plant type and seed quality. 
After 12 years of continued research and develop-
ment this inbred is now going into hybrids for areas 
where corn rootworm is the number one insect prob-
lem. 
SD15 was developed from a backcross. Ohio 56A 
was crossed to an open pollinated variety, Silver 
King, obtained from a farmer near Selby. The result-
ing line was backcrossed to Ohio 56A and subse-
quently inbred. SD15 is one of the lines selected from 
this program. It is similar to Ohio 56A but has better 
quality grain and a higher yielding ability in many 
hybrid combinations. It offers good possibilities as 
an inbred parent for hybrids in the drier areas of 
South Dakota. It is the male parent of SD248 and 
should find a place in other important hybrids as 
well. 
Hume Wheat. Concentration of resources in a 
wheat breeding program has resulted in release of a 
new winter wheat variety, Hume, that can be a boon 
to growers in South Dakota. The new wheat released 
to the South Dakota Seed Stocks Foundation in the 
fall of 1964, and made available to farmers in 1965, 
has exceptional qualities of earliness, hardiness, and 
resistance to stem rust. Hume was tested and deve-
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loped over a long period, being known only as Cl 
13526 or SD-5653 in the breeders' records for years. It 
was developed from a series of crosses involving Min-
ter Kharkof, Cheyenne, Nebred, and some other 
strains. The progenies were recurrently selected for 
earliness, hardiness, and resistance to stem rust. 
Hume resists shattering and lodging, has inter-
mediate straw length, is bearded and has brown chaff. 
It showed up exceptionally well in the winter wheat 
area of South Dakota in 1965 because of its resistance 
to stem rust. How long it will retain this resistance 
is not known because of the ever-changing genetics 
of stem rust and the possibility that a strain of rust 
may develop which will attack this variety. 
The· quality of Hume for milling and baking is 
good. Yields and test weights have been good. Under 
some conditions, certain other varieties may exceed 
Hume slightly in yields, but because of its remark-
able hardiness, earliness, and stem rust resistance, it 
is regarded as an excellent wheat for practically all 
South Dakota winter wheat areas. 
Fertilizing Small Grains. Many South Dakota 
soils are now severely deficient in nitrogen and mo-
derately deficient in phosphorus for small grain pro-
duction. Five years of extensive testing of fertilizer 
practices on small grains have de.finitely shown that on 
medium or low phosphorus soils, the same amount of 
phosphorus fertilizer applied with grain drill attach-
ments instead of applied broadcast will increase wheat 
yields at least 2 bushels an acre. Grain drill attachment 
application also boosts barley yields in most cases by 5 
to 7 bushels an acre compared to the same amount of 
phosphorus broadcast. Oats, although not as respon-
sive to phosphorus, still requires a considrable quan-
tity, and when yields are brought up to respectable lev-
els by adequate nitrogen application, real economy can 
be obtained by using drill attachments for phosphorus 
application. 
Conservative estimates indicate that if South Da-
kota farmers used fertilizer attachments on their 
drills for only barley and spring wheat crops, annual 
net income would be increased by upwards of $7 
million. 
In addition to yield boosts from proper use of 
fertilizers themselves, another spectacular benefit 
has been demonstrated: increased efficiency (up to 
100% ) of moisture use when grain drill attachments 
are used to apply phosphorus. In many experiments 
of the past 5 years in counties from the north western 
to the southeastern corners of the State, soil moisture 
and rainfall records have been kept. Researchers 
evaluate these records to determine the efficiency of 
water use by the crops. By measuring the amount of 
water in the soil at planting and again at harvest, 
/ ' 
plus the season precipitation, scientists can calculate 
how many bushels of a given grain or units of feed 
are produced with an inch of water. 
Application of fertilizer by any technique has al-
ways shown an advantage in economy of water use. 
However, the spectacular thing is the increase in 
efficiency of water use when phosphate is applied 
with a drill attachment. This has been as much as 
1000/4 in some cases and averages about 50% to 60% 
over broadcast application. This increase in effic-
iency of water utilization means the difference be-
tween a satisfactory crop and a loser in many years. 
Pasture Research. Aided by a federal grant of 
$90,000, a new research facility for pasture work has 
been obtained. This pasture research center on 2,700 
acres leased for 10 years in Faulk County will enable 
studies to be made which cannot be accomplished 
on any present experiment station or substation faci-
lities in the State. 
The project will study efficiency of beef cattle 
production with various methods of land and cattle 
management. Other studies will include pasture fert-
ilization, weed control, renovation of native pasture, 
interseeding of grasses and pasture-type legumes. 
Obtaining satisfactory stands of new seedings; deter-
mining differences in capacities of various native 
and introduced grasses; hardiness, standability, or 
palatability of grasses-these are also examples of in-
formation sought. 
To study the basic objective on efficiency of beef 
cattle production, three major treatments have been 
installed. To evaluate these land management prac-
tices, a herd of 300 cows will be used. The cows and 
calves will be used to measure productivity of the 
various land treatments. The cow-calf operation, 
rather than steers or heifers, is expected to give a 
more correct measurement of the productive effici-
ency. 
Silage and hay will be produced for the 
winter feed program. Small grains, corn and 
sorghum for grain will also be grown to determine 
relative economic value of these crops in comparison 
with pasture crops grown on the same type soils. 
Researchers believe that information from the 
pasture center studies will apply to much of central 
South Dakota and perhaps some principles will ap-
ply in the far western part of the State. 
Raw Subsoils. Through a grant by the South Da-
kota State Highway Department agronomists studied 
techniques in vegetating newly exposed subsoil mate-
rials on disturbed areas. The Highway Department 
was interested in developing information that would 
help contractors regrass grades and exposed banks. 
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Greenhouse and laboratory experiments were used to 
evaluate conditions of density and the air-water-solid 
relationships which need to be created in order to 
obtain vegetative cover. Also investigated were the 
fertility conditions of the soil which had to be modi-
fied to get stands of desirable plants on these exposed 
areas. The study resulted in conclusions which also 
can be of value in getting crop growth started on 
newly leveled areas for irrigation or on terraces.D 
RESEARCH PROJECTS IN PROGRESS 
Soil and Crop Management Systems for Improved Soil Pro-
ductivity, Hatch 4. 
Breeding and Testing of Oats, Flax and Rye for South Dakota 
Conditions, Hatch 25. 
Weeds and Weed Control, Hatch 32. 
Breeding and Testing Forage and Grain Sorghums and Su-
dan Grass, Hatch 61. 
The Breeding of Superior Field Com Hybrids, Hatch 66. 
The Breeding and Testing of Forage Legumes, Hatch 74. 
The Breeding and Testing of Soybeans, Sunflower, Safflower, 
and Castor Beans for South Dakota, Hatch 148. 
The Development of Soil Testing Procedures and A Soil Test•-
ing Program, State 172. 
The Investigations of Soil Problems in Relation to Irrigation 
in Subhumid Areas, State 173. 
Breeding and Testing Wheat, Hatch 181. 
The Breeding and Testing of Superior Grasses Adapted to 
South Dakota, Hatch 182. 
The Surveying of Soils of South Dakota, State 183. 
Cultural Practices for Improving the Efficiency and Stability 
of Crop Production in South Dakota, Hatch 256. 
Alfalfa Physiology, State 295. 
The Breeding and Testing of Barley for South Dakota and 
Upper Midwest Conditions, State 303. 
The Physiology and Biochemistry of Winter Injury and Sur-
vival in Field Crops, Hatch 322. 
Soil Moisture Evaporation and Its Control, Hatch 346. 
Physiological Investigations in Flax, State 367. 
The Influence of Soil Structure on Oxygen and Carbon Diox-
ide Diffusion in Soils, Hatch 378. 
Water Infiltration Into Soils, Hatch 379. 
Nature and Extent of Competition Between Wild Buckwheat 
and Small Grain, Hatch 387. 
Seed Testing, State 403. 
Crop Performance Testing, State 404. 
Characterization of Range Soil Groups Used in Range Site 
Classification, State 409. 
Improved Handling of Sorghum Seeds (Marketing), Hatch 
410. 
Drought Injury and Resistance in Plants, Hatch 415. 
The Efficiency of Beef Cattle Production in South Dakota 
with Various Methods of Land Use and Cattle Manage-
ment, State 423. 
The Development and Improvement of Laboratory Methods 
for Determining Forage Quality, Hatch 427. 
Northeast Research Farm, State 970. 
South Central Research Farm, State 971. 
Pasture Plots Research, South Central South Dakota, State 
978. 
animal science 
Carcass Variations. Apparently selection of beef 
breeding stock based on growth rate should result in 
improvement of gaining ability and also carcass de-
sirability. The use of measurements, live animal esti-
mates and muscling scores in predicting carcass mer-
it indicate that live weight accounts for most of the 
variation in either edible portion (lean) or fat trim. 
Rate of Gain Selection. Genetic correlations mea-
sure the extent to which genes affecting one trait 
also affect another trait. They are considerably more 
important to the breeder than visual relationships 
which are a combination of genetic and environ-
mental effects related to the two traits. Estimates of 
these genetic correlations indicate that selection for 
rate of gain should substantially reduce pounds of 
carcass fat while at the same time improve marbling. 
They also show that selection against fat thickness 
not only would reduce pounds of fat in the carcass 
but would reduce marbling. 
Beef Tenderness. Two factors were used in stud-
ies of beef quality:· maturity ( degree of bone and 
muscle development in the carcass which indicate 
age of the animal) and marbling ( fat within the 
muscle). It was found that as maturity advanced 
and marbling decreased, steaks were less tender. 
Steaks from more youthful carcasses were also most 
flavorful. Steaks from "modest" marbled ribs were 
more tender, juicy and flavorful than those from 
"traces" marbled ribs. Aging of the carcass up to 15 
days increased beef tenderness. The greatest increase 
in tenderness was between the 5- and 10-day periods. 
The "traces" marbling level increased in tenderness 
more than the "modest" marbling level. 
Grub Control. Systemic insecticides were quite ef-
fective for grub control when used before November 
1. Application of these insecticides in late December 
caused ill effects in some animals and also did not 
give a complete control of grub infestatio:1s. The _im-
portance of following the manufacturers mstruct10ns 
in using systemic insecticides cannot be overly em-
phasized. Split applications (applying~ lesser con_cen-
tration of insecticide at two different times) provided 
late season fly control, winter louse control and grub 
control at a minimum cost. 
Alfalfa Haylage. Silage crops used for cattle feed-
ing give a relatively high production value of 
pounds of beef per acre. Alfalfa haylage, a home 
grown protein source, was used to supplement corn 
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and forage sorghum silage rations. When alfalfa hay-
lage was fed with corn silage, steers gained 2.23 
pounds daily compared to 2.17 pounds when linseed 
oil meal was fed to balance the ration in protein 
content. However, with forage sorghum silage the 
alfalfa haylage did not produce as good results. Daily 
gains were 2.05 pounds when linseed oil meal was 
fed but only 1.76 pounds when alfalfa haylage was 
fed with the forage sorghum silage. 
Corn Silage. Various levels of corn silage in fin-
ishing rations did not affect carcass grade when 
cattle were fed to about the same market weight. 
However, rate of gain decreased with increasing 
amounts of corn silage but the gains per acre in-
creased. Gains per acre varied from about 725 
pounds for a high grain ration to nearly 1,500 
pounds for an all silage ration. "In-between" levels 
of corn silage did not offer the advantages of low or 
high levels. Alfalfa hay had a greater value in high 
corn silage rations when fed at 4 pounds daily with 
1 pound of protein supplement than when fed at 8 
pounds without a protein supplement. 
Mineral Supplements. Only small amounts of di-
calcium phosphate and limestone were consumed 
when offered free choice to calves on a wintering ra-
tion of prairie hay and protein supplement. Feed-
ing about 2 ounces of salt in the protein supplement 
resulted in only a small reduction in consumption 
of free-choice salt. The failure of forced feeding of 
salt in excess of requirements to have much effect on 
free-choice consumption of salt would not indicate 
a close relationship between free,-choice consump-
tion and the requirements. This observation and the 
low consumption of dicalcium phosphate when the ra-
tions only slight! y exceeded the recommended re-
quirements for phosphorus may indicate that factors 
other than the mineral content of the ration have an 
important influence on consumption of mineral sup-
plements. 
Sheep Management. These studies have revealed: 
Early shearing increased clean wool yield about 6.5% 
over late shearing, however, it did not affect fertility 
or conception rate of ewes. Under good manage-
ment little difference was noted in net profit from 
early or late lambing. Early lambs gained faster thus 
reaching market weight at an earlier age and sold 
on a higher market. However, higher feed and labor 
costs off set the increased selling price. 
Sheep Breeding. The usefulness of selection cou-
pled with crossbreeding ( as a means of introducing 
new genes) to change a population has been shown 
in a longtime sheep breeding experiment. Original 
Siberian fat-rumped, tailless rams were crossed with 
ewes of mutton breeding. Selection was made with-
in the closed crossbred foundation to increase the in-
cidence of taillessness and to hold genes for improv-
ed mutton, wool and lamb production. Taillessness 
proved to be a multiple factor trait genetically so 
that it did not become fixed in the flock. In recent 
years, about 40% of the lambs were tailless at birth, 
another 20% had tails of an inch or less and the re-
maining 40% had tails ranging up to 6 inches in 
length. Ewes of recognized breeds would require 
four successive backcrosses to tailless rams to produce 
a lamb crop with important numbers of tailless or 
short-tailed lambs. 
Supplements for Ewes. The effect of nutrition 
on lamb production was shown when ewes were fed 
a pelleted ration of ½ prairie hay and ½ barley 
after lambing. Four hundred ewes were grazed as a 
band during the winter and fed ½ pounds per head 
every other day of a supplement containing 20% 
protein until 6 weeks before the estimated average 
lambing date (March 1). From this date until she 
lambed, each ewe was fed ½ pounds of the supple-
ment daily. After lambing, half of the ewes were 
self-fed the pelleted prairie hay-barley ration until 
May 7. The other ewes were fed prairie hay while 
they were in the lambing sheds but none on the 
range after April 15. Death loss of both singles and 
twins was substantially reduced by the self-fed ration. 
Weaning weights were increased and salable lamb 
production was increased 17.2 pounds per ewe fed. 
Forage Quality. Quality of forage appeared to be 
important in lamb rations where comparisons were 
made between the method of feeding the forage and 
the level of grain in the rations. Lambs fed alfalfa-
brome-corn rations gained faster when the rations 
were pelleted than when the roughage was fed as 
hay or haylage. 
Sheep, Swine Breeding. Factors affecting female 
reproduction of both sheep and swine have been 
studied. To study effects of temporary nutritional 
stress on fer1.~!ity in swine, gilts were mated and re-
moved from feed for periods up to 72 hours. Ferti-
lity was evaluated from slaughter data obtained 25 
to 33 days after mating. Short periods of fasting were 
shown to have no detrimental effect on embryonic 
survival. 
One hundred thirty-six ewes were used to eval-
uate the effect of various PMS (pregnant mare ser-
um) treatments on the induction of estrus and fert-
ility in anestrous ewes. Estrous response was quite 
poor except in the group receiving supplemental es-
trogen following PMS. A definite age difference in 
occurrence of estrus and fertility was indicated. Best 
over-all response was obtained from yearling ewes 
with 69% in heat and 50% conceiving. 
Fortified Drinking Water. A new method of 
adding vitamins, antibiotics and amino acids to 
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swine rations is the objective of an experiment m 
which these micro-ingredients are added to the 
drinking water. Pigs weaned at 2 weeks of age and 
given vitamins or an antibiotic in their drinking 
water gained about 3 pounds more over a 4-week 
experimental period than pigs fed the same feed 
without additives in the drinking water. However, 
the fortified water did not improve nursing pigs or 
growing-finishing pigs. In another swine trial, pigs 
limited to 72% of a full feel gained 21 % slower thus 
requiring 2 weeks longer to reach market weight. The 
limited fed pigs were more efficient, however, requir-
ing about 7% less feed per pound of gain. 
Nitrate Levels. It has been reported that relative-
ly low levels of nitrate in drinking water will cause 
adverse effects on the health of swine. In order to 
obtain more information on this problem, two trials 
were conducted. A level of sodium nitrite equiva-
lent to 100 parts per million (p.p.m.) of nitrate nitro-
gen did not adversely affect growth rate, feed effi-
ciency, water consumption or liver vitamin A content 
of pigs. A level of sodium nitrate equivalent to 300 
p.p.m. of nitrate nitrogen did not adversly affect grow-
ing gilts or their subsequent reproductive perform-
ance. No evidence was obtained to indicate that these 
levels were harmful under the experimental condi-
tions.D 
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Waste Disposal. Out of 33 manure lagoons used 
by livestock and poultry producers in South Dakota 
11 have been investigated intensively to gain specific 
information relating to this system of waste disposal. 
These manure lagoons have been constructed to re-
ceive the wastes of swine, poultry and in two in-
stances the wash water from a dairy milking parlor 
has been added to some animal excretory materials. 
These lagoons were constructed to reduce cost of 
livestock operations by providing an immediate dis-
posal of animal excreta. This aim appears to have 
been achieved. 
Examination of the lagoons provide the follow-
ing information: ( 1) most of them serve swine pro-
ducers in northeastern South Dakota; (2) a single 
lagoon may serve from 16 to 2,000 head of hogs; (3) 
the volume of the lagoons varies from 8,000 to 
136,000 cubic feet; ( 4) they have been in operation 
from 1 to 4 years; (5) without exception they are 
anaerobic; and (6) the biochemical demand (BOD) 
under the best condition has never been below 600 
mg/liter or 600 p.p.m. of oxygen. Raw untreated 
sewage from an American city varies from BOD of 
160 to 250. 
The manure lagoons in South Dakota do not pro-
vide reduction of the organic matter sufficiently to 
permit calling them anything other than storage 
pits for manure. In most instances the storage of the 
manure in water results in less loss of fertilizer value 
(nitrogen) than occurs in the older method of piling 
manure. 
There is no biochemical evidence to indicate that 
the manure in these anaerobic pits will be reduced 
by microbial action to a sufficiently low level of or-
ganic matter so it could be introduced into natural 
waters ( streams and lakes) without causing pollu-
tion. There is reason to believe that seepage from 
the manure lagoon can cause serious ground water 
pollution. Where seepage occurs the manure lagoons 
should be constructed of concrete. The liquid handl-
ing of manure has the advantage of providing stor-
age until it can be spread on the land at the most 
opportune time. Tank trucks and pumps are avail-
able for handling liquid manure. 
Considering the current emphasis on prevention 
of water contamination, if it becomes necessary to 
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process excretory wastes of animals by the same 
methods as used for domestic sewage the magnitude 
of the problem would be tremendous. 
For example: One beef animal in a feed lot pro-
duces organic waste ( excreta) equivalent to that of 
20 men. A 40,000-animal feed lot would have a waste 
disposal problem of a city of 800,000 people, about 
the size of Milwaukee. Hogs have an organic waste 
equivalent of 2.5 men. Two thousand hogs would 
produce a disposal problem equivalent to that of a 
city of 5,000 inhabitants. Five laying hens produce 
an organic waste equivalent of 1 man. A poultry 
operation of 30,000 laying hens would have a waste 
disposal equivalent to a city of 6,000 people. 
For e-conomic reasons large concentrated units 
are necessary to meet competition in the production 
of livestock. The problem of waste disposal is one 
that must be solved to prevent the pollution of na-
tural waters by these industries. South Dakota cli-
mate is such that the outdoor manure lagoon can-
not be a satisfactory stabilization unit. Research is 
aimed at determining the conditions necessary for 
complete mineralization of the animal wastes; and 
to investigate handling-utilization of manure solids 
and bedding that cannot be placed in a manure la-
goon. 
The problem of water pollution is largely the re-
sult of man's inability to properly care for the waste 
products of his activities. One troublesome example 
of this problem is whey resulting from manufacture 
of cheddar cheese. Research in the bacteriology lab-
oratory has shown that with proper conditions whey 
can be used as a nutrient base for the bacterium 
Lactobacillus shermanii to produce commercial vol-
An isolator lab for transferring viruses without endangering 
the technician. 
( 
ume yields of the valuable vitamin B12. This vita-
min as an additive to livestock rations can serve two 
important functions: ( 1) eliminate a troublesome 
waste product, and (2) provide an extremely valu-
able product for use in animal nutrition. 
Nitrogen Fixation. Attempts are being made 
to determine the chemical process or pathway by 
which certain soil bacteria utilize atmospheric or 
gaseous nitrogen. It appears that the process is in-
ducible, that is the bacteria must become adapted to 
using the elemental form after they have been grow-
ing on ammonium or protein nitrogen. In this adap-
tive development the bacteria must manufacture 
some "new" enzyme molecule to help them use ni-
trogen gas. The synthesis of these protein enzymes 
is stimulated by several amino acids in small quan-
tities in the growth medium. It is very possible that 
the root secretions of plants might supply these ami-
no acids. A study of nitrogen fixing bacteria in the 
rhizophere or root zone is being started to deter-
mine if this is true. 
Soil Bacteria. Continuous cropping removes ele-
ments from the soil. One of the first elements de-
pleted in this manner is nitrogen. Unless the nitro-
gen is returned to the soil, plant growth is soon lim-
ited and the soil becomes "worn-out." In modern 
methods of farming, nitrogen is returned to the soil 
by applying fertilizers. 
Chemical analysis of the soil and crops shows 
that the amount of nitrogen removed from soil in 
the form of crop proteins is often more than the 
amount lost by the soil during cropping. This re-
serve supply of nitrogen is from the air which is 
taken into the soil by certain bacteria by an impor-
tant process called "nitrogen fixation." 
Presence of nitrogen fixing bacteria in the soil 
has been known since the 1890's. Much has been 
learned since about nitrogen fixation with bacteria 
grown in the laboratory. But as yet little is known 
about the process of soil enrichment by bacteria or 
even which groups of bacteria are most important 
in the process. 
South Dakota soils and surface waters are being 
surveyed in an effort to learn more about these bac-
teria. Most soil types and most counties in the State 
have been sampled over the past 4 years and nitro-
gen-fixing bacteria have been found in about half of 
the samples taken. 
Future work will try to answer these questions 
about nitrogen-fixing bacteria in South Dakota: 
Why are the bacteria not in all soils ? What effect 
does the application of pesticides have on their pre-
11 
Inoculation of whey culture in the production of Vitamin B12• 
sence and their effectiveness? How significant are 
these organisms in maintaining soil nitrogen levels ? 
Deer Virus Disease. Outbreaks of epizootic hem-
orrhagic virus disease of deer have occurred in South 
Dakota in alternate years (1952, 1954, 1956, 1958, 
1960, 1962) primarily in white-tailed deer but at 
times in mule deer and antelope. The disease gen-
erally occurs in the summer -ear 1 y fall period, and 
has a high mortality rate. In experimental animals 
up to 80% of the cases resulted in death after an in-
cubation period of about 7 to 13 days. Prior to death 
the animal is generally in shock, unable or too weak 
to walk or stand and may have bloody stools. At 
post-mortem, excessive hemorrhagic conditions may 
be observed in the intestines, lungs, liver, kidney, 
epiglottis and trachea. The animal may have a "blue" 
tongue at time of death. 
The disease has been reported in 10 South Dako-
ta counties since 1952. Thus far there has been no 
confirmed report of the deer disease in the Black 
Hills. However, deer from the Black Hills are highly 
susceptible to it and are routinely used in experi-
ments. Investigations continue to determine if the 
disease occurs in any other counties of the state. 
In North America the disease has been reported 
as far north as Alberta, Canada and as far south as 
Florida. A South Dakota strain has been isolated 
from the spleen of an infected deer. Deer inoculated 
with this virus showed excessive bleeding in the in-
testines and passed bloody urine. 
A motion picture film has been produced on this 
deer disease showing the entire process of infection 
until death, as well as gross and histopathological 
changes in all major affected organs. Viewers of this 
film will be able to more readily recognize the clin-
ical signs of infection and to report cases to the 
SDSU laboratory. The major objectives of the re-
search on the deer disease are to determine : 
( 1) How the virus spreads from deer to deer. 
(2) Whether there is another alternate animal host 
in which this virus survives. 
(3) How to prevent the disease. 
( 4) How to diagnose the disease by a simple 
laboratory test. 
(5) The biological characteristics of the virus. 
EHD virus strains isolated from New Jersey, 
Michigan, North Dakota and Alberta outbreaks have 
been obtained for laboratory studies. These virus 
strains along with South Dakota strains have now 
been grown in mice and deer. The deer virus pro-
perties (size and shape) are currently under investi-
gation. Comparitive studies of this virus with other 
known viruses of human and animal types will be un-
dertaken. 
Preliminary experiments show that this disease 
is not simply transmitted by direct contact or aerial 
transmission. The probability of insect transmission 
is suspected and will be investigated. This research 
is conducted in cooperation with the South Dakota 
Department of Game, Fish, and Parks, the Wildlife 
Department and the Department of Veterinary Sci-
ence. 
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Tissue cultures of somatic (body) cells of carrot 
have resulted in the formation of new plants by two 
methods. The first method is the formation of callus 
on tissue from leaf, root, petiole or other tissue that 
contains parenchyma cells. This cancerous-like ( cal-
lus) growth continues almost indefinately if contin-
uous! y supp lied with an energy source and hormone 
(1 to 2 p.p.m. of the weedkiller 2,4-D). If removed 
to lower level of hormone (2,4-D at 0.1 p.p.m. or 
less) adventitious root formation takes place. (An 
adventitious root is one which arises from any point 
of the stem not the normal point of origin for roots). 
This tissue is then placed on fresh medium at a still 
lower level of hormone and the roots elongate and 
adventitious shoots develop. 
The second method is the induction of a callus 
as in the first method. After the callus has been 
formed it is placed on a liquid medium and then on 
an agitator. This process produces large quantities 
of single cells. Somewhere during this process there 
is a transformation of the specialized somatic cells 
to cells possessing embryonic characteristics. Some 
of these embryonic-like cells behave like zygotes ( or 
a fertilized egg) and begin to recapitulate the em-
bryonic sequence of events leading to a mature em-
bryo. These embryos usually grow associated with a 
Formation of adventitious roots and shoots from sorghum 
(var. Norghum) callus tissue. 
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Formation of carrot plants from adventitious embryos 
which developed on callus tissue derived from the leaf of the 
cultivated carrot. (The callus originally came from a single 
carrot cell.) 
mass of unorganized tissue and embryo develop-
ment occurs in numerous places over the surface of 
the tissue. These embryos can now be isolated and 
placed on fresh nutrient media lacking hormone or 
they can be directly planted into sterile media and 
fed a balanced mineral solution. The result in both 
cases is the formation of a full grown plant. Thus, 
in the second method is the formation of an entirely 
new plant from a single cell. Since this new plant 
has bypassed the usual sexual mechanisms, from all 
indications it posses~es the identical genetic capabi-
lities of its single original parent. 
After successful completion of the study with 
carrots, attempts have been made to culture tomato, 
cucumber, radish, and sorghum. Single cell cultures 
have been produced in most cases but as yet no new 
plants. As is characteristic with biological material, 
each other species behaves somewhat differently 
than did the carrot. Therefore, each new problem 
must be solved before continuation. Sorghum offers 
an interesting challenge since no really successful 
culture of this type of higher plant ( a monocot) has 
been achieved. Encouraging results in this area have 
produced sorghum callus with adventitious roots 
and buds. However, single cells have not been pro-
duced and it is not known if the callus tissue can be 
maintained through several transfers. 
This basic research already poses possibilities of 
several practical applications. One would fill this 
need of agronomists and plant breeders: a "bank" 
of plant material or cells which have the same char-
acteristics for generation after generation.D 
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dairy science 
Inbreeding. Two inbred lines of Holsteins have 
been developed by sire-daughter and other close 
matings. A comparative outbred group was develop-
ed by random mating to highly proven bulls in arti-
ficial insemination studs. Analysis of production re-
cords indicates that the outbreds averaged 3,161 
pounds milk more per lactation than the cows 25% 
or more inbred. The line females less than 5% in-
bred produced 2,646 pounds more than the 25% or 
more inbreds. In other words, production was reduc-
ed about 19% to 21 % by sire-daughter inbred mat-
ings. Crosslines produced by matings of the two in-
bred lines has resulted in vigorous calves which 
show slightly greater weight gain rates than either 
the outbreds or the original lines. The crossline 
phase of this project will be continued to determine 
milk producing ability of these animals. 
Forages. Conventionally in South Dakota, corn 
silage is made in early fall, often just before, or just 
after the first frost. Currently, some interest is being 
shown in the relative feeding value of early and 
later cut corn silage. Corn was cut for silage in early 
September in early milk stage of maturity and com-
pared with more mature silage made in November. 
Also, medium dent stage corn silage was made in 
early October and compared with the late-cut silage 
for dairy cows. 
Dry matter equivalent consumed by the cows 
from the most immature corn silage was somewhat 
lower than from silage cut at medium dent stage 
and later. The cows on the most immature silage de-
clined more rapidly in milk production than those 
on later-cut silage. Dry matter consumption was also 
higher by cows on the more mature silages. The 
most mature silage appeared more satisfactory when 
ground with a large hammer mill before ensiling. 
Field loss estimates of the late-cut corn silage in-
dicated some ear loss through normally-dropped 
ears. However, the chopping loss was negligible. 
Most of the field loss was in leaves previous to chop-
pmg. 
The energy furnished by the medium dent and 
most mature silages, based on calorimetry tests and 
feeding trials, appeared to be quite close, and both 
more mature silages appeared higher in feeding value 
for milk production than the immature milk-stage 
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corn silage. More research is planned concerning 
estimates of feeding value of medium dent stage 
and more mature late-cut silage. An advantage of 
late cutting is that silage can be fed during the fall 
and ~ilos can be refilled later, thus reducing length 
of winter-storage feeding period. It is essential that 
the late-cut silage be chopped or ground finely enough 
to crack corn kernels and to reduce the cob and 
stalk size. In this way the silage will be readily con-
sumed and digestibility will be improved. 
Bloat Studies. Radio telemetry instruments and 
techniques have been developed for use in the col-
lectio~ of data on rate of heart beat, body tempera-
tures and intraruminal pressures of unrestrained 
cattle. Temperature sensitive transmitters surgically 
implanted in different areas of the body were used 
to indicate rates of temperature change in these 
areas when the animal drank cold water or milk. 
Likewise, the time required for the temperature to 
return to normal was recorded. 
In a similar manner recordings were made of 
ruminal pressure and contractions by placing a pres-
sure sensitive transmitter in the rumen via the eso-
phagus, without surgery. These recordings were 
made while the cow was grazing in a pasture a few 
hundred feet from where the receiving and record-
ing instruments were located. With this kind of in-
formation available for normal eating and drinking, 
it would appear that this technique should be of 
value in the study of abnormal conditions such as 
bloat. 
Cheese Making. The manufacture of cheese re-
quires formation of a curd from milk followed by 
separation of whey from the curd ( syneresis) . The 
forces responsible for this syneresis are not well 
understood. A better understanding of these forces 
should be useful in control of the cheesemaking 
operation and should facilitate design of equipment 
for mechanization of cheesemaking. 
Studies thus far indicate separation of whey from 
the curd results from collapse or contraction of the 
sponge-like structure of the curd. This collapse or 
contraction of the structure is opposed by materials 
which give the structure rigidity. When calcium, 
which is necessary to form the curd, was removed 
from the curd by various means the result was a 
greater separation of whey from curd. 
Manufacture of cheese from concentrated milks 
has been shown to be feasible. The advantages of 
such a procedure are a greater yield of cheese from 
a vat of milk and higher percentage of solids in the 
whey than from conventional milk. The question 
These are readings of activi-
ties in the rumen of a cow 
made by radio telemetry. From 
top to bottom the charts show 
rumen activity (pressure-con-
traction) while the cow is 
chewing cud, drinking water, 
and eating hay. Figures at the 
left of the charts represent 
pressure ( mm. Hg.) and time is 
measured horizontally with 
each major division being 10 
seconds. 
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as to whether these advantages would offset the cost 
of concentrating the milk has not been answered. 
New Dairy Product. Continued research has pro-
duced encouraging results on a different type of 
dairy product. It is neither a cheese spread nor butter 
but has some characteristics of these products. It can 
be used as a spread and has excellent spreading qual-
ities, even when taken directly from the family re-
frigerator. It does not separate and oil off or become 
too soft to spread when it has been out of the refrig-
erator for several hours. In addition to its use in the 
preparation of sandwiches and as a spread on various 
kinds of bread and toast there are many other de-
sirable uses for this product. 
It makes a convenient tasty topping for hot ve-
getables such as broccoli, cauliflower, peas and bak-
ed potatoes. When used on pancakes it resembles 
whipped butter in appearance in that it melts slowly 
and does not run off the cake. Its flavor also blends 
well with various syrup flavors. Preliminary experi-
ments have indicated many possible uses in pastry 
products. 
This new product, as yet unnamed, is made from 
cream, skim milk solids, whey solids and milk with 
the addition of food colors, salt and stabilizer. Part 
of the milk used is cultured for added flavor and 
tartness. Although various combinations of these 
ingredients have been used, the composition that 
presently seems most desirable is approximately 40% 
fat, 11 % lactose and 5% protein. 
Experiments are in progress to test consumer ac-
ceptance of the product and preferences for inten-
sity of color, firmness of body, sweetness or tartness 
and amount of salt.D 
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The new dairy product developed by the Agricultural Experiment Station has been served on several occasions--"taste panel 
tests"-in order to obtain comments on its acceptability. 
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Adjusting to Changes. One aspect of a livestock 
marketing project explored how cow-calf operators 
in the U.S. adjust production to changes in prices, 
costs and improved technology. Conclusions from 
the study, using a mathematical supply model with 
four independent variables, were that cow-calf oper-
ators were slow to adjust production to changes in 
price of livestock, to changes in costs of production 
and to improved technology. Perhaps the important 
factor explaining the slow response was the 1 ½ to 4 
year time lag required for making adjustments and 
the extreme uncertainty as to prices that far in the 
future. 
Transport of Grains. The origin and destination 
of major grain shipments from South Dakota was 
the concern of a recently completed study. One con-
clusion was that railroad shipment has been the pre-
vailing mode of transportation for all grains other 
than soybeans shipped by South Dakota elevators. 
Soybeans have been shipped most frequently by 
truck. Another conclusion was that the most com-
mon destination for wheat, oats, barley and flax was 
Minneapolis-St. Paul; and the most frequent for 
soybeans was Sioux City. Results of this study are 
being incorporated into a larger regional report on 
factors affecting the location of grain production 
and processing in the North Central region. 
Dairy Plants. A dairy marketing study attempted 
to determine how much dairy plants in South Da-
kota could lower costs if their patrons reduced sea-
sonal variation in milk production. Conclusions 
were that a constant supply of milk that allowed 
plants to operate throughout the year at peak capa-
city would lower plant costs and permit more effi-
cient operation. However, there was a considerable 
range in possible savings by individual plants. 
Economic Ethics. A pioneering study in econo-
mic ethics has resulted in guidelines for the study of 
ethics related to management decisions, agricultural 
program administration and agricultural policy. As 
a result of this study, the individual is helped in re-
viewing his own ethical perspective and in deter-
mining actions which are consistent with his beliefs. 
Production Survey. Thirty-five representative 
farm situations were developed for the project on 
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livestock production potential and limitations in 
eastern South Dakota. These situations ranged from 
large to small, from dairy to hogs and beef cattle, 
and from livestock to cash crop. Soon these situa-
tions will be programmed on electronic data pro~ 
cessing machines to determine most profitable or~ 
ganizations. Results then will be summarized and 
described for the use of farmers and ranchers in 
helping them improve the profitability of their oper-
ations. 
Beef Production Efficiency. During the year the 
economics phase of an interdepartmental study of 
ways to increase the efficiency of beef cattle raising 
in South Dakota was started. The project concerns 
efficiency of beef cattle production in South Dakota 
with various methods of land use and cattle man-
agement, in cooperation with Agronomy and Ani-
mal Science. 
One part of the economics phase is concerned 
with determining the resources, methods, and levels 
of efficiency for ra1smg beef cattle present! y being 
used by farmers and ranchers in central South Da-
kota. Such information was obtained in June by per -
sonal interview of 160 farmers and ranchers in 
Faulk, Hyde, Aurora and Gregory counties. The 
next phase will be to use this information in work-
ing out representative farm and ranch situations 
that compare the profitability of present systems 
with experimental systems proved out at the pasture 
research center near Norbeck. 
Water Resources. The project, Economic Apprai-
sal of Proposed Oahe Water Development in North 
Central South Dakota, was closed out at the end of 
the fiscal year with five popular and technical pub-
lications about the results. A summary of findings 
was reported in the 1963-64 annual report. However, 
work on water resource development will continue 
under a Water Research Institute grant. The scope 
of this project will be much broader than the Oahe 
study, for it will be concerned with evaluating the 
potential contribution of water resource develop-
ment in South Dakota to the economy of the State, 
the Missouri Basin region and the Nation. Specific 
studies of the Big Sioux river basin and the saline 
water conversion plant at Webster are in progress. 
These two studies are financed by three separate re-
search grants.D 
RESEARCH PROJECTS IN PROGRESS 
Agricultural Economic Trends in South Dakota, Hatch 157. 
Conflicts in Means and Ends in the Federal Commodity Price 
and Income Programs, Hatch 330. 
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Ethical Factors in Management Decisions: Ethical Dilemmas 
in the Day-to-Day Activities of Managing, Financing, and 
Operating Small Business Enterprises, State 356. 
Changing Market Structure and Organization of Midwest ( 
Dairy Industry (NCM-38), Hatch 357. 
Marketing Aspects of an Expanded Livestock Feeding Indus-
try in South Dakota (NCM-36), Hatch 446. 
Varying Degrees of Problem Recognition Among South Da-
kota Farm Operators and Their Implications for Agricul-
tural Adjustment, Hatch 361. 
The Effects of the Soil Bank and Other Land Retirement Pro-
grams on the Business Conditions of Small Towns in 
South Dakota, Hatch 362. 
Adjusting the Arrangements for Owning, Transferring, and 
Leasing Agricultural Land in a Rapidly Changing Agri-
culture (NC-53), Hatch 371. 
Livestock· Production Potential and Limitations in Eastern 
South Dakota (NC-54), Hatch 393. 
Facilitating the Marketing of Grain Sorghum Seeds Through 
Improved Handling Procedures (with Agronomy), Hatch 
410. 
Ring Analysis of South Dakota Tree Samples, State 413. 
Pork Carcass Quantity and Quality (with Animal Science), 
Hatch 419. 
The Efficiency of Beef Cattle Production in South Dakota 
with Various Methods of Land Use and Cattle Manage-
ment (with Agronomy and Animal Science), Hatch 423. 
Financial Management in South Dakota's Agricultural and 
Economic Development, Hatch 435. 
The Potential for Cooperative Marketing of Livestock in 
South Dakota, Hatch 440. 
Economics of Farming Adjustments on Wheat Farms in Cen-
tral South Dakota (Economics Research Service USDA), 
FE 9-17. 
Use and Development of the Agricultural Resources in the 
Area of the Belle Fourche Irrigation Project and the Asso-
ciated Economy (Economics Research Service USDA), 
FE 9-8. 
Water is a prime resource of South 
Dakota. The Experiment Station Eco-
nomics Department is making an eval-
uation of the potential contribution of 
water resource development in South 
Dakota to the economy of the Missouri 
Basin region, the State, and the Nation. 
entomologv- . 
. zoologv . 
Pesticide Residues. Tests conducted in Lawrence 
County for alfalfa weevil control showed small 
amounts of residues in the soil and first crop of al-
falfa hay after heptachlor granules were applied to 
fields prior to growth in the spring. Utilizing the 
gas chromatography technique, residues in the hay 
of .0251 p.p.m. (parts per million) of heptachlor and 
.0257 p.p.m. of heptachlor epoxide were found in 
fields where ¼ pound of actual heptachlor in the 
10% granule form had been applied. The same 
amount of actual heptachlor applied in the 2½ % 
granule form produced a slightly lower residue. In 
addition to the hay, fresh cut alfalfa and the top inch 
of soil also had small residues at first cutting time. 
Tests with short residue insecticides for alfalfa 
weevil control were made at pre-growth, early bud, 
and post-hay removal times. No economical controls 
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developed from the pre-growth treatments. Ground 
applications at the early bud stage gave larval kills 
varying from 64% to 95%. Despite the relatively in-
complete kills, most treatments reduced damage suf-
ficiently to provide economic control. Aerial appli-
cations of ¼ pound of actual ethyl parathion irt 2 
gallons of water per acre gave 99.3% control at the 
least cost of all materials tested. Results of prelimi-
nary tests with low volume applications of insecti-
cides at the early bud stage were unsatisfactory. Sev-
eral of the insecticides applied to stubble following 
removal of the first crop of hay provided economic 
controls. 
Beneficial Insects. Continued investigations with 
the alfalfa leaf cutter bee for alfalfa pollination have 
shown that this insect can also overwinter in eastern 
South Dakota if given the proper protection, such as 
that found in unheated buildings. For several years 
bees imported from Utah have been "planted" in 
various parts of South Dakota in efforts to get this 
beneficial insect established. Until this year they 
have overwintered only in some places in the west-
ern part of the State. 
Mosquito Survey. The survey of mosquito species 
occurring in South Dakota has been completed. Of 
the 40 species identified, only four are sufficiently 
Battery operated light trap as used in mosquito survey in 
Oakwood Lakes area in 1965. 
abundant to be serious pests. These are Aedes vexans, 
the dark prairie mosquito; Aedes nigromaculis, the 
banded pasture mosquito; Aedes dorsalis, the brown 
pasture mosquito; and Culex tarsalis, the encephalitis 
mosquito. 
Investigations for the development of mosquito 
control techniques for safe use in wildlife produc-
tion and public recreation areas have been started. 
The Department of Entomology-Zoology is cooper-
ating with the Department of Game, Fish and Parks 
in conducting mosquito control studies at Oakwood 
State Park. 
Mite Survey. A survey-the first of its kind-for 
phytophagous (plant feeding) mites in South Dako-
ta was completed. A publication showing the spe-
cies, distribution, and plants attacked is in prepara-
tion. Direct feeding on crop plants by mites causes 
damage and in addition they transmit some serious 
plant virus diseases. Wheat streak mosaic is the only 
mite-vectored plant disease known in South Dakota. 
Rootworm Control. Western and northern corn 
rootworm control was the number one insect prob-
lem in southeastern South Dakota last year and will 
probably continue to be for the next few years. So 
far the only effective control measure has been use of 
soil insecticides. Continued use of certain specific 
insecticides has contributed to increases in popula-
tions of a strain of western corn rootworm resistant 
to materials embodying chlorinated hydrocarbons 
such as aldrin or dieldrin. This is the reason the 
main area of work in the corn rootworm project has 
been screening of insecticides, particularly organo-
phosphate and carbamate formulations, for use un-
der South Dakota conditions which are different 
than those of any other state. 
The sale of organo-phosphate insecticides for 
treatment of rootworm infested soil in South Dako-
ta has jumped tremendously-from zero in 1963, to 
45% of all material sold in 1964, to 70% of the total 
this year. This latter figure projected means that 
more than one million acres in South Dakota were 
treated with organo-phosphate insecticides in 1965. 
Before any insecticide can be recommended for 
use in the state it must be tested under South Dako-
ta conditions. Funds for the project of screening in-
secticides are derived from grants from companies 
which develop or manufacture insecticides for dis-
tribution in South Dakota. As a result of the insect-
icide screening completed last year, materials recom-
mended for use in South Dakota in 1965 included 
stabilized ethyl parathion (Niran), thimet, and dia-
zmon. 
In addition to larval damage to root systems, 
adult rootworms can damage silks so that pollina-
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tion does not take place. If control of rootworm adults 
became necessary to protect silks during the criti-
cal period, the materials recommended were mala-
thion or carbaryl (Sevin). Besides traditional me-
thods of applying insecticides for adult rootworm 
control, a new system is under test. It is called L-VC, 
or low-volume concentrate. In this case technically 
pure materials are applied in very low-volume by 
aircraft specially adapted for the purpose. A typical 
concentration of insecticide has been 4 to 6 ounces 
of malathion per acre. It may be difficult to visual-
ize applying only a cup of material on an acre, but 
it has been done and proved effective.D 
RESEARCH PROJECTS IN PROGRESS 
Investigations of the Alfalfa Insect Situation in South Dako-
ta, Hatch 288. 
Investigations of the Spotted Alfalfa Aphid in South Dakota, 
Hatch 311. 
The Character, Magnitude and Persistence of Insecticides 
Used in Alfalfa Insect Control in the Northern Great 
Plains, Hatch 374 (NC-33). 
Study of Distribution of Mosquito Species in South Dakota 
with Special Reference to the Distribution, Ecology and 
Control of Culex tarsalis Coq., a Vector of Western Equine 
Encephalitis, Hatch 399. 
A Study of the Distribution of Phytophagous Mites in South 
Dakota with Special Reference to Species of Agricultural 
Importance, State 433. 
Investigations in the Ecology and Control of the Western and 
Northern Corn Rootworms in South Dakota, State 434. 
Control or no control of the corn rootworm may mean the 
difference between a good crop or a crop not worth harvesting. 
home economics 
Blanket Qualities. Blanket research has been 
continued to study a new type of blanket of thermal 
cellular construction. Manufacturers claim these 
blankets without a top layer serve as a summer 
blanket, and with a top layer are warmer for winter. 
Preliminary studies have started on warmth and 
dimensional stability of all-cotton and all-wool ther-
mal blankets. Loan exhibits to supplement publish-
ed material about blankets have been prepared and 
are in use by home economists. 
Fabric Stress. Textile workers have sought-so 
far unsuccessfully-a method of predicting how a 
fabric will perform during use. Tests under con-
trolled laboratory conditions are being conducted 
in an effort to find means of making these predic-
tions. Problems involved make this research too 
much for one laboratory to attempt. For this reason 
several laboratories in the North Central Region are 
working cooperatively on the project. Cotton fabrics 
made to specification are undergoing abrasion tests 
in the laboratory. Effects of abrasion will be assessed 
by measurements of weight, thickness and wrinkle 
recovery plus microscopic study of fiber and yarn 
degradation. 
Water Problems. South Dakota and Minnesota 
water often contains such a high proportion of dis-
solved materials that is is excessively hard. It may 
also contain enough iron or other minerals to cause 
laundering problems. In a cooperative project, South 
Dakota and Minnesota Experiment Stations are 
making preliminary studies of the effects of launder-
ing white nylon fabrics repeatedly in various types 
of water. Working through Extension Home Econ-
omic Agents in two counties women have been pro-
vid.ed white nylon slips to wear and · launder in 
"problem water." The slips are returned periodically 
to the laboratory for visual inspection and analyses 
of changes which might occur in laundering. The 
garments have been inspected once and have been 
returned to the women for a second period of wear 
and laundering. 
Laminated Fabrics. Foam-backed fabrics char-
acteristic of those used in outer garments were eval-
uated to determine effects of laundering, dry clean-
ing and ease of stain removal. Knit and woven 
foam-backed fabrics satisfactorily withstood both 
dry cleaning and laundering. Fabrics dry cleaned in 
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synthetic solvent shrunk less than those cleaned in 
petroleum solvent. Linings in which foam was la-
minated to satin by an adhesive were completely se-
parated from the satin faced fabric after dry clean-
ing. Home as well as professional methods satisfac-
torily removed stains with no adverse effects on the 
laminated fabrics. Catsup and mustard stains were 
not completely removed as evidenced by spots on 
the foam or tricot side. 
Dietary Practices. Additonal information about 
Indian dietary practices and nutritional status was 
sought in evaluating boarding school diets of Indian 
children of South Dakota. Together with observa-
tions on the growth and development of these chil-
dren, the work revealed that diets of older groups, 
especially the 12-14 year-old girls were below re-
commended allowances in certain nutrients. Mean 
heights of these girls were below the norm, but 
weights were near average. Further investigation is 
needed since nutritional status is strongly modified 
by genetic as well as cultural factors. 
Venison Flavor. What affects the flavor of veni-
son more-is it what the deer eats, or the way the meat 
is handled and cooked ? In cooperation with other de-
partments (Wildlife, Animal Science) and the South 
Dakota Department of Game, Fish and Parks, 
the acceptibility of various cuts from deer taken in 
several different feeding areas of the state was in-
vestigated. The taste panel preferred meat held in 
frozen storage 6 months. Surprisingly, the method of 
preparation or eating habits of the deer didn't show 
big differences in the ratings. 
Amino Acids. A quantitative study was complet-
ed of the human requirement for the essential ami-
no acid, phenylalanine, when various levels of its re-
lative, tyrosine, were substituted into the controlled 
diets of 22 young adults. Tyrosine, at relatively low 
levels, showed a phenylalanine replacement value 
of 35% to 40% for women and about 50% for men. 
With this low level of tyrosine, the subjects main-
tained a nitrogen balance on a limiting amount of 
phenylalanine much better than had been antici-
pated.D 
RESEARCH PROJECTS IN PROGRESS 
Blanket Qualities, Hatch 319. 
Evaluation of Certain Properties of Soft Floor Coverings, 
Hatch 337. 
Problems in Maintenance of Laminated Textile Products, 
Hatch 385. 
Fatty Acid Content of Raw and Cooked Beef, Pork and Lamb, 
Hatch 396. 
Determination of the Mechanisms of Fabric Stress Absorp-
tion and Performance, (NC-68). 
Care, Preparation and Cooking of South Dakota Wild Game, 
State 368. 
Fabrics and Water Problems, State 429. 
Establishing Shelterbelts. A critical factor in es-
tablishment of trees in the Missouri River reservoir 
area is moisture. The usual method to create more 
favorable moisture conditions for tree planting is 
summer fallowing. However, fallowing is not fea-
sible because of steep banks and the large area in-
volved. To simulate a fallow operation, chemical 
plots were established to kill all vegetation in nar-
row strips preparatory to planting in 1966. A com-
bination of simazine and dalapon was used. It was 
necessary to apply dalapon twice to eliminate both 
warm and cool season grasses. Neutron probe tubes 
were installed for moisture determinations. The 
1965 furrow plantings were given the same combina-
tion of chemical treatments to control competing ve-
getation. Plots were established in shelterbelt-type 
plantings ( 1965) for tree irrigation, with and without 
fertilization. 
New Tomato. Extensive testing of a selected 
standard variety type of tomato indicates it is super-
ior in producing large, meaty, high quality toma-
toes that tend to be crack resistant. Release of this 
selection, that is especially well-adapted to South 
Dakota, is pending. 
Potato Fertilizer. Application of 16-32-8 fertilizer 
at the rate of 200 pounds per acre 2-3 inches under 
the potato tuber produced higher yields when com-
pared with the standard methods of broadcast, band 
application and side dressing. 
Test Juice Grape. One of several first generation 
hybrid grape selections produced a highly flavored, 
deep red juice. This selection has potential as a juice 
grape and will be tested further. 
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New Apple Selections. Several apple selections 
were made from trees bearing fruit for the first 
time. Progenies of Minjon x Jonsib and Haralson x 
Jonathan were outstanding in producing superior 
seedlings. The Minjon x Cortland progeny was also 
good. One selection of Haralson x Jonathan shows 
especially good potential as a long-keeping apple of 
excellent quality. However, seedling apples must 
be observed for several years, because fruit produced 
in the early bearing years frequently is not typical 
of fruit produced later. 
Move Ornamental Plots. The ornamental plots, 
including annual and perennial flowers, woody or-
namentals and turf plots, were moved to a new loca-
tion north of Highway 14 at the east edge of Brook-
ings. A new basic irrigation system was installed 
and a garden shed constructed. The first trees and 
shrubs were planted during April 1965 but deve-
lopment of the area will not be complete for several 
seasons. The area will serve as a vital outdoor labor-
atory in studying cultural practices, and in testing 
and demonstrating the proper use of ornamentals.D 
RESEARCH PROJECTS IN PROGRESS 
Production and Breeding of Early, Drought and Disease Re-
sistant, High Quality Tomatoes for Home Use, Hatch 49. 
Selection of Adapted Species and Strains of Trees and Shrubs 
for South Dakota Farms, Hatch 142. 
The Collecting, Preserving, Cataloging, Propagating and 
Testing of Fruit Plants Having Potential Genetic Value, 
Hatch 174. 
The Effect of Spacing on the Survival, Growth and Effective-
ness of Windbreaks and Shelterbelts in South Dakota, 
Hatch 239. 
Breeding Small Fruits for South Dakota, Hatch 252. 
Breeding Improved Varieties of Tree Fruits for South Da-
kota, Hatch 354. 
The Establishment of Tree Plantings to Enhance the Recrea-
tion Potential of Selected Sites on Missouri River Reser-
voirs in South Dakota, McIntire-Stennis 420. 
Modification of Wind and Temperature to Improve Veget-
able Yields and Quality, Hatch 118. 
Growth and Yield of Strawberries and Raspberries as In'" 
fluenced by Cultural Treatment, State 145. 
Vegetative Propagation of Hardy Ornamental Plants, State 
258. 
A new high quality tomato 
variety, expected to be released 
soon by the Experiment Station, 
is meatier than most 
varieties commonly grown 
in South Dakota ( compare 
the two new tomatoes 
at right with those 
at left) and tends to 
be crack resistant. 
plant pathology 
Chemical Rust Control. Chemical rust control 
experiments near Presho and Hayes indicated that 
yield losses to winter wheat in 1965 amounted to 
an estimated 20 bu/ A. Two applications of several 
fungicides (Manzate D, Dithane S-31, or Zineb) re-
sulted in profitable rust control (yield increase of 8 
bu/ A or more) when applied at early heading and 
again 10 days later. Of these chemicals, Manzate D 
( or Dithane M-22 Special) was most promising on 
the basis of chemical cost and degree of rust control. 
At present, however, Zineb is the only chemical 
with Food and Drug Administration approval for 
use in controlling wheat rust. 
Wheat Streak Mosaic. Proper choice of planting 
date provided effective control of wheat streak mo-
saic at the South Central Research Farm near Pres-
ho. Low mosaic levels and highest yields were ob-
tained when wheat was planted between September 
4 and September 24. This marks the seventh conse-
cutive year that planting date has controlled wheat 
streak mosaic at the Farm. The recommended date 
to plant winter wheat to control mosaic is Septem-
ber 10. 
Wheat Curl Mite. Experiments on spread of 
wheat streak mosiac virus by the wheat curl mite in-
dicate that virus-free mites feeding on diseased wheat 
plants can pick up the virus in about 3-4 hours and 
are able to carry the virus for several weeks in their 
bodies. Virus-carrying mites feeding on healthy 
plants can infect these plants during short feeding 
periods of 1-2 hours. Electronmicroscopy revealed 
presence of the virus in the body of two non-trans-
mitting mites which are frequently found on wheat 
or grasses. It appears that circulation or multiplica-
tion of the virus is blocked within the body of these 
mite species. Detailed studies were also made of the 
feeding behavior of the mite on winter wheat. 
Field studies provided additional evidence to 
show that air-borne mites are the primary source of 
mosaic spread in winter wheat following fall plant-
ing. Plots of winter wheat planted adjacent to virus-
infected spring wheat had the same amount of in-
fection as wheat planted adjacent to virus- and mite-
free oats. All native grasses were found to be resis-
tant either to the virus or the mite vector. Thus, the 
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native grasses seem to be of little importance in the 
spread of wheat streak mosaic in the field. Further-
more, mites found feeding on native grasses did not 
adapt to living conditions on winter wheat. 
Soil-borne Diseases. The conditions in soil need-
ed for root infections of cereals by soil-borne micro-
organisms and the ways that micro-organisms sur-
vive and become active in soil is under investigation. 
One of these, which causes the "take-all" disease of 
wheat, was found only in soil in infected plant de-
bris (roots and stems of plants previously infected 
by this pathogen), not in soil devoid of such debris. 
The form of its presence there was not determined, 
but it is assumed to have been wholly mycelial. 
Wheat roots became infected only when they came 
in physical contact with the debris. The situation 
with other micro-organisms has not been deter-
mined, but it is expected to be different depending 
on the species. They form different kinds of repro-
ductive structures in the roots they infect; but which 
ones of these survive best and are the source of new 
growth to infect a host is not known. A difference 
in growth requirement exists between species of 
these pathogens, however, as some are readily iso-
lated from soil and grow from one plant debris to 
another while others can be isolated only from sus-
ceptible living hosts. Of interest in regard to spread 
of these micro-organisms in soil is that one of them 
releases abundant motile zoospores from infected 
roots of living plants. 
Fungus Diseases in Sorghum. Weekly determina-
tions of sugar content and pith density of sorghum 
stalks showed a slight but gradual increase from mid-
August to late September. Leaf and root pruning 
failed to significantly alter the values for sugar con-
tent, pith density or stalk rot development. No corre-
lation could be established between these values and 
stalk rot severity. 
The distribution of the stalk rot fungus in inocu-
lated stalks was determined by examing very thin 
stalk sections and by isolation of the causal organ-
ism. The stalk-rotting fungus spores moved quickly 
through the water-conducting vessels within the 
plant. After 24 hours, spores could be found in some 
vessels in the joint region immediately above and 
below the inoculated point. Spores were found in 
the adjoining internodes after 48 hours. Ten days 
later the spores were present in some vessels of all 
internodes of the plant. Within the vessels the fun-
gus made only slight growth, but the number in-
creased greatly as the fungus reproduced within 
the plant. There was no spread from the vessels to 
the pith during the time of observation. The fungus 
attacked and grew in injured pith ceJls in the re-
gion of the inoculation puncture. Systematic isola-
tion from inoculated stalks showed a similar distri-
bution of the fungus. 
The source and pathway of natural infection 
could not be established. No stalk infection occurred 
from artificall y inoculated roots or from spores de-
posited beneath the leaf sheath. 
Nematode Diseases. Soil samples from various 
localities have shown that at least 20 genera and 48 
species of plant-parasitic or potential plant parasitic 
nematodes occur in South Dakota soils. Most preva-
lent and damaging of these is the American dagger 
nematode ( Xiphinema americanum) which occurs 
in all soils except those in some areas of the Black 
Hills. Although all types of plants are susceptib1e to 
attack, woody perennials are most severely damaged. 
It is becoming apparent that the dagger nematode 
may be one of the major factors in early decline and 
failure of windbreak tree plantings. Lesion nematodes 
( Pratylenchus spp.) have been found severely dama-
ging tomato and chrysanthemum in the southeast-
ern part of the state. They also commonly attack 
field corn but apparently without visible injury. The 
root-knot nematode (Meloidogyne hapla) is a fac-
tor in reduced growth and winterkill of strawberries 
in some areas. While their role as plant pathogens is 
not fully understood, the stunt nematodes (Tylen-
chorhynchus spp.) and spiral nematodes (Helicoty-
lenchus spp.) occur generally in South Dakota soils 
and are always associated with such problems as 
decline and summer dormancy of turf and range 
grasses. The stunt nematode frequently heavily para-
sitizes field corn and soybeans. The heavy silt loam 
and clay soils of South Dakota make it difficult to use 
chemicals for control of nematode pathogens on most 
crops. With continued research, however, the scatter-
ed areas of lighter, sandier soils should prove to lend 
themselves to use of fumigants on high cash value 
crops. 
Fungicide Controls of Diseases. Leaf spot, one of 
the major factors in the recent termination of the 
sugar beet industry in South Dakota, shows promise 
of control with the proper use of effective fungicides. 
The Food and Drug Administration and U.S. De-
partment of Agriculture have cleared three fungi-
cides for use on sugar beets. New fungicides are 
being observed for their efficiency in disease control 
and effect on yield. Some of these have reduced leaf 
spot severity by more than 50%, increased beet yields 
2-7 tons per acre, and increased sugar yields by 3,000 
lbs./ A. It is expected that the best of these chemicals 
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will be cleared for use by 1967. Research has shown 
that the spores of the leaf spot fungus are dispersed 
principally by wind-driven rain and overhead irriga-
tion water and that infection occurs within 48 hours 
after the spores settle on the leaves. Results indicate 
the need for proper timing of fungicide applications 
and the need for continuous fungicide coverage 
throughout the growing season. 
Survival of Winter Barley. Winter barley is po-
tentially a valuable feed and grain crop for central 
and western South Dakota. The varieties now avail-
able, however, do not survive the winters well except 
in the extreme south central and western sections 
of the state. The problem of winter survival is com-
plex, probably involving many interacting factors 
such as weather and soil conditions and soil-borne 
diseases. The role of disease in winter survival of 
winter cereals has been under investigation at this 
station for several years. It has been found, for 
example, that by fumigating the soil with a fungi-
cide ( chloropicrin-"tear gas") before planting, win-
ter survival of cereals may be greatly improved. Bar-
ley grown on chloropicrin-treated soil shows a mark-
ed increase in growth during the early stages of de-
velopment, and in recent studies it was found that 
certain minor elements were higher in concentra-
tion in these plants than in plants grown in un-
treated soils.D 
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Pathogenicity and Control of Common Scab and Bacterial 
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Seed Rot and Seedling Blight, Hatch 296. 
Diseases of Spring, Winter and Durum Wheats and Their 
Control, Hatch 353. 
The Selection of Superior Virus-Free or Virus-Tolerant Plum 
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The Role of Fungus Diseases in the Lodging of Sorghum, 
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poultrv science . 
Pelleting Improves Alfalfa Meal. The yellow 
pigments in alfalfa meal were more effective in 
adding color to egg yolks when the meal had been 
pelleted and reground than when it had remained in 
meal form. One pelleting gave the maximum effect. 
Repelleting and regrinding the pellets showed no ad-
ditional benefit. Lutein was shown to be the chemical 
material in alfalfa that was largely responsible for its 
yellow pigmenting effect. 
Diet Affects Palatability. Male turkeys were 
grown on diets without added fat, and with the add-
ition of 4% to 6% yellow grease. Taste panel tests 
of meat from each group showed a preference for 
the meat from birds which had received no added 
fat. While the palatability scores from the fat-fed 
birds were not undesirable, this suggests that the 
addition of this level of yellow grease to the diet 
may impart a less desirable flavor to the meat. 
Chicken Inbreeding Problems. The use of indi-
vidual cages and artificial insemination has increas-
Twenty-weeks-old turkeys on feeding studies at the 
Experiment Station. 
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ed the effectiveness of maintaining high priority in-
bred lines. Further reduction in fertility has occurred 
in both random and select inbred lines. When selec-
tion has been based only upon percent egg produc-
tion of females, egg size has been reduced in suc-
ceeding generations. 
Corn-Soybean Diets for Turkeys. Large white 
male turkeys grown to 4 weeks of age on a 28% 
protein corn-soybean type diet were 36% heavier 
than similar poults fed a 20% protein diet supple-
mented with additions of lysine (0.10% ) and me-
thionine (0.10% ). This suggests that further studies 
on amino acid balance and requirements are need-
ed. Lysine supplementation (0.10% ) of low-protein 
growing diets (12-24 weeks) gave a marked re-
sponse. When 5% corn oil was added to the diet, 
growth was improved, but lysine gave no further 
response in diets containing the corn oil. At this 
stage of growth, the presence of fat may exert a spar-
ing effect on the lysine requirement. Lysine supple-
mentation appeared to result in improved .fini~h, as 
measured by skin thickness. 
Wind Losses of Mash Feed. When range raised 
turkeys were divided, with one group receiving 
mash-type feed and the other pelleted feed, preli-
minary observation indicates considerable wind loss 
from the mash feeders. This loss may easily be great 
enough to more than pay for the additional costs of 
pelleting. 
Sex-Reversal. Later studies involving gamma ir-
radiation of embryonated eggs failed to con.firm a 
preliminary observation that this treatment resulted 
in the hatching of a preponderance of male chicks. 
Since the 9-day embryo seems to be the most suscept-
ible to changes resulting from irradiation treatment, 
further studies of dosage at this stage of develop-
ment are underway. Reduction in adult body weight 
is one of the most apparent results of radiation 
treatment of embryos.D 
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rural sociologv 
Population Change. A part of the population pro-
ject research concerned where native South Dako-
tans lived in 1960. This research examined four as-
spects of South Dakota's native population: ( 1) lo-
cation in 1960 of native South Dakotans; (2) states 
from which people have come who now reside in 
South Dakota; (3) amount of net gain or loss to 
South Dakota through interstate migration; and (4) 
age structure of the population born in South Dako-
ta and residing in other regions of the United States. 
The rate of loss ( 47<'/4) due to interstate migra-
tion is high compared to other states. Over 430,000 
native South Dakotans reside in other states. Thirty-
four states had over 1,000 ex-South Dakotans each. 
California has by far the greatest number of former 
South Dakota people-nearly 99,000. Vermont re-
corded the least number of ex-South Dakotans, only 
97. 
The place of birth of the 171,000 people not born 
in South Dakota but who resided in the state in 1960 
revealed a picture quite different from the out-migra-
tion situation. The largest number of in-migrants 
came from Iowa, over 37,000. Minnesota, Nebras-
ka, and North Dakota contributed over 15,000 each. 
In contrast, California which received the largest 
number of South Dakotans, had contributed only 
3,798 persons to South Dakota's population. 
The movement of South Dakotans to other states 
and natives of other states to South Dakota resulted 
in a net loss of 258,665 people. This was nearly one-
third of the total population of South Dakota in 
1960. The West Coast states of California, Washing-
ton, and Oregon received one-half of the net loss of 
native South Dakota population ( see map next page). 
An examination of the age structure revealed 
that of native South Dakotans living in other states, 
the largest proportion was adults 15 to 65 years of 
age. On a percentage basis, the native South Dakota 
population residing in other states contains, on the 
whole, a much smaller proportion of children and a 
larger proportion of adults and aged population than 
the native South Dakotans who have remained in 
the state. Results of this study are being published 
in Experiment Station Bulletin 528. 
Communal Farms. As part of the research on 
the State's communal farms, a survey of the South 
Dakota Hutterite colonies was conducted in 1964. 
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The survey was designed to give a complete census 
of the population and land holdings of the South 
Dakota colonies. In 1964 there were 2,443 Hutterites 
living in South Dakota. These people lived in 24 
colonies and operated approximately 123,000 acres. 
Of this land, slightly over 113,000 acres (92%) were 
owned, and about 10,000 acres (8%) were rented or 
leased from non-Hutterite land owners. 
Data from the 1964 survey show that the Hutter-
ites comprise 341 families with an average of seven 
persons per family. The "average" colony had ap-
proximately 14 families with a total population of 
102 persons. This average colony operated 5,100 
acres, 400 of which were rented. 
Because Hutterite colony land is owned and 
operated by members of the colony working cooper-
atively, it is not possible to determine acreage oper-
ated by separate families or individuals. However, 
statistical averages indicate that each family oper-
ated 360 acres of which approximately 200 acres 
were cropland. This amounted to about 50 acres per 
person in 1964. 
A section of the survey dealt with the major crop 
and livestock enterprises of the Hutterites and the 
findings are reported in a forthcoming Experiment 
Station bulletin on South Dakota's communal farms. 
Farm, Home Study. The 1964 study of Deuel 
County farmers who participated in the Farm and 
Home Development Program initiated in 1956 to 
implement optimum farm management along . with 
extensive use of fertilizer, measured the changes 
made in family living, economic characteristics, and 
farm practices between 1958 and 1964. In addition, 
comparisons were made with the changes occurring 
among other farmers in the County selected to 
match each farmer participating in the Program. 
Between 1958 and 1964 the Farm and Home De-
velopment farmers significantly increased in acreage 
operated and gross farm income, high level of fam-
ily living, and showed more favorable attitudes to-
ward the Development Program. During this per-
iod these farmers decreased their participation in 
community organizations and in county agricultural 
programs. 
Comparison of the two groups of farmers in 
1964 showed the Program farmers generally higher 
on all characteristics measured. Program farmers 
had made more contacts with all agricultural agents, 
were more favorable toward the adoption of recom-
mended farm practices, had adopted more of the re-
commended livestock and general farming practices, 
had used fertilizer according to the recommended 
methods to a greater extent, and held more favor-
able attitudes toward South Dakota agricultural 
agencies, including the Experiment Station and Ex-
tension Service. The farmers who had worked with 
the program generally felt the agents' service had 
helped them to reach higher levels of economic de-
velopment, and soil and livestock improvement as 
well as better general farm management. Most of 
them expressed a need for the extension of Develop-
ment Programs to include more farm and home 
management areas and to include more farmers 
across South Dakota. 
Food Practices. The traditional food habits of 
the Dakota Indians were investigated to obtain a 
background in the literature for this project. This 
preliminary phase of the research was reported in 
"A Social System Analysis of the Changing Food 
Practices of the Teton Dakota Indians, 1800-1900." 
The contemporary situation on the Pine Ridge Re-
servation relating buying practices in the trading 
posts to the economic position of the Indian family 
and their conception of health was reported in "A 
Study of the Food Practices, Economic Position, and 
Conception of Health on the Pine Ridge Indian 
Reservation." 
Based on these two pilot studies, a design was 
prepared for investigating the food practices of the 
Pine Ridge family, and the functional relationship 
of dietary beliefs, values, and actions to the indivi-
dual Indian's conception of his own health. A survey 
schedule was prepared and administered to 180 fam-
ilies in a number of reservation villages. The data is 
expected to determine the influence food practices 
and health have on such intervening variables as 
level of living, education, participation in commun-
ity activities, social status, and value orientation. 
Aftercare Resources. An exploratory study con-
cerned use of aftercare resources in South Dakota 
by a selected group of patients discharged from 
Yankton State Hospital. Patient characteristics for 
the study sample included: most common type of 
admission to the hospital was voluntary; almost 
twice as many men as women were dischargees; age 
group with largest number was 20-29 years; most 
common mental diagnosis was schizophrenic reac-
tion and next was alcoholism; type of release was 
most often an unqualified discharge. The study 
pointed to needed additional investigations and re-
commended certain specific areas. More understan· 
ing is needed in human relationships. As families 
are taught these lessons, mental illness may often be 
averted, and in the case of "aftercare" many patients 
would improve to the point of carrying on a normal 
life. The study found that in virtually all categories, 
the shortage of trained, qualified workers was acute. 
D 
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station biochemistrv 
Urinary Calculi. On rations containing a rather 
high level of phosphorus (0.55% ), increasing the 
calcium content from 0.37% to 1.27% decreased 
the incidence of urinary calculi in sheep from 73% 
to 13% . Magnesium could replace a part of the cal-
cium in producing this effect, but its effect was no 
greater than an equal amount of calcium. It did, 
however, give a different effect on serum levels of 
phosphorus and on excretion of phosphorus in the 
urine. (This work was cooperative with the Animal 
Science Department). 
The organic matrix material which occurs in 
calculi has been separated from the inorganic mater-
ial for studies on its composition. Attempts to grow 
calculi in urine, using small calculi as nuclei, have 
been made without success. Continued work on 
these matters should aid in establishing the cause of 
urinary calculi. 
Nitrate Investigations. Preliminary studies have 
indicated that the addition of lime to high nitrate 
silage may reduce the nitrate content. However, the 
level of lime required may be _much too high to be 
practical. Levels most generally recommended (10 
pounds per ton of silage) seem to have no effect 
and only at an excessively high level ( 40 pounds 
per ton) was the reduction in nitrate content found 
to be of significance. 
Cooperative studies with the Poultry Science De-
partment have shown that as compared to other 
animals, chicks, laying hens and turkey poults are 
especially insensitive to damage by nitrate or m-
trites in water. 
Sulfate Utilization. In studying sulfate utiliza-
tion with the artificial rumen, it has been found 
that sulfate is reduced to hydrogen sulfide and then 
incorporated into protein. When rumen juice from 
animals fed good quality alfalfa hay was used, sul-
fate additions did not improve hydrogen sulfide 
formation. With rumen juice from animals on low 
quality alfalfa hay, sulfate improved hydrogen sul-
fide production. It appears that under certain feed-
ing conditions sulfate additions to the ration of ru-
minants may be beneficial, but this must be demon-
strated in feeding experiments. 
Selenium Poisoning. Investigations on selenium 
poisoning have covered a wide range of subjects: 
the reaction of inorganic selenium with blood albu-
men; extraction and separation of selenium com-
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pounds from seleniferous plants and from urine; the 
metabolism of selenium by yeast; effect of selenium 
on the amino acid content of blood and liver; distri-
bution of selenium in phospholipids; and the selen-
ium content of wool from sheep on seleniferous 
range (with Animal Science Department). Two ad-
ditonal studies have yielded information of consider-
able interest. In one of these, it was found that death 
in rats on chronically toxic diets is just preceded by 
massive hemolytic anemia, spleen enlargement, in-
creased deposition of iron in the kidney, and in-
creased excretion of iron in the feces. The other 
study, carried on at the Poultry Science Department, 
has shown that in long term studies using purified 
diets containing 8 parts per million of selenium the 
reproductive system of the male chicken is much 
more adversely affected than that of the female. These 
observations with rats and chicks add to our under-
standing of how selenium exerts its toxic effects. 
State Services. Analytical services for residents of 
the state, for other agencies, and for other depart-
ments of the Experiment Station ( excluding such 
work done on cooperative projects) are summarized 
below: 
Analysis Number Done 
Water analyses 
Feed analyses 
Proximate analyses 
Protein 
Nitrate 
Carotene 
Salt 
Selenium 
Calcium 
Analysis of various materials for poisons 
Mineral substances analyzed 
Blood analyses 
Sodium and potassium 
Calcium 
Magnesium 
Phosphorus 
Plant samples analyzed for zinc 
Soil analyses 
Calcium 
Magnesium 
Zinc 
Feces and plant materials 
Calcium 
Magnesium 
Gas chromatographic analyses 
Fatty acids on meats 
Sewage gases 
Progesterone 
Volatile fatty acids 
Insecticides in waters 
Assistance with cobalt 60 irradiations 
Miscellaneous analyses 
471 
201 
604 
259 
200 
6 
20 
50 
125 
32 
138 
443 
459 
611 
75 
26 
35 
126 
375 
351 
334 
37 
116 
158 
45 
12 
56 
Total 5,365 
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Metabolism of Sulfur (AEC Contract AT (11-1 )-1031) 
The Biochemistry of Silicon (NIH Silicon A-3717). 
Bovine Encephalomyelitis. The virus of sporadic 
bovine encephalomyelitis (SBE) is readily cultivated 
in the yolk sac of embryonated eggs. Attempts to in-
crease elementary bodies of virus in allantoic -fluid 
by serial passage in embryo.nated egg failed with sev-
eral strains tried. Concentration and purification of 
viral elementary bodies from infected yolk sacs with 
fluorocarbon was not successful. In a pilot immuni-
zation trial, guinea pigs were injected with formali-
nized vaccine prepared with a related enteric virus 
(M. bovis ). When challenged with a virulent SBE 
virus no immunity was demonstrated. 
Mucosal Disease. Virus diarrhea (mucosal dis-
ease) continued to appear in sporadic outbreaks dur-
ing the year. Twelve separate outbreaks were in-
vestigated. Animal inoculations, tissue cultures, 
fluorescent antibody reactions and gel diffusion tech-
niques were studied as aids in diagnosis of the dis-
ease. Surgical removal of the thymus of an experi-
mental calf was attempted to increase susceptibility 
to infection. This trial failed. The other laboratory 
diagnostic procedures will also require further study. 
Fowl Cholera. In preparation of bacterins for 
most effective immunization against fowl cholera, at-
tention must be given to selection of strains of Pas-
teurella multocida which will stimulate antibody 
production against field exposures. Most Pasteurella 
strains isolated from fowl cholera infections in tur-
keys may be classified into either biochemic group 
I or II. Occasional isolated strains have differing 
biochemic reactions. Bacterins prepared from two 
such strains were used in cross immunization tests 
in turkeys. One, a group III strain, was found to be 
most closely related to group I strains immunologi-
cally. The second, an unclassified strain, more closely 
resembled strains of group II in immunizing pro-
perties. 
Diagnostic Service. The animal disease diagnos-
tic laboratory conducted 32,607 tests and examina-
tions during the year ending June 30, 1965, com-
pared to 27,184 during fiscal 1964 and 23,284 during 
1963. Not included in the listed total this year are 
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approximately 7,500 tests for anaplasmosis conducted 
in a survey in cooperation with the Livestock Sani-
tary Board. 
Much of the diagnostic material handled by the 
laboratory is submitted by practicing veterinarians 
or referred by them. This is encouraged because the 
laboratory's services can be more helpful when the 
local veterinarian is consulted on disease problems. 
The increasing demands for diagnostic services is 
indicative of the concern of livestock and poultry 
producers for disease control. 
The principal increase this year over last year 
was in the number of serological tests for brucellosis, 
leptospirosis, vibriosis, and pullorum-paratyphoid. 
The total number of necropsy cases remained about 
the same. There was some decrease in the total num-
ber of rabies examinations conducted. 
Diagnostic work at the Animal Health Labora-
tory at State University from July 1, 1964 to June 
30, 1965 is summarized as follows: 
Serological 
Brucellosis 
Cattle 5,913 
Swine 3,994 
Leptospirosis 
Cattle 3,374 
Swine 2,249 
Vibriosis 
Pullorum-Paratyphoid (fowl ) 
Necropsies (cases ) 
Cattle 83 
Swine 
Sheep 
Fowl 
Small Animals 
Rabies Examinations 
Positive 
Negative 
Organs and Parts 
Milk 
W ater 
Physician and Hospital 
Unclassified 
Total 
184 
149 
386 
22 
73 
320 
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9,907 
5,623 
1,008 
14,102 
824 
393 
370 
157 
18 
46 
159 
32,607 
Sporadic Bovine Encephalomyelitis (SBE), Hatch 171. 
Virus Diarrhea (Mucosa! Disease) of Cattle, Hatch 253. 
Leptospirosis of Farm Animals in South Dakota, Hatch 270. 
Nature and Control of Fowl Cholera, Hatch 391. 
Animal Health Laboratory (Diagnostic Se:-vice), State 408. 
Insecticides and Pheasants. One unknown aspect 
in management of pheasants is effect of pesticides 
on population. To evaluate these effects a two part 
study was started at midyear. One part is the anal-
ysis of birds collected in the wild to determine oc-
currence of residual insecticide in their tissues. In 
the second phase, pheasants with a known intake of in-
secticides will be maintained in pens. Eggs from 
the penned pheasants will be analyzed to determine 
residual deposits. Fertility and hatchability, as 
well as mortality, of young hatched will be evaluated. 
Chicks hatched from eggs laid by hens with known in-
take of insecticides will be carried over to furnish in-
formation on the second generation of young. Similar 
procedures will be conducted with hens and eggs col-
lected in the wild. 
Farm Fish Ponds. Farm ponds in South Dakota 
are highly productive as revealed through the farm 
fish pond study. Standing crops ( total fish in a body 
of water) in the ponds under study range from 450 
pounds to 850 pounds of fish per surface acre. This 
high production is also evident in the nutrient con-
tent of the farm pond waters. High production 
causes problems of under harvest, resulting in stunt-
ing of the fish population. Some ponds in this study 
have been converted to bait fish production. Tests 
indicate that farm ponds are suited for the produc-
tion of fathead minnows and white suckers. A large 
problem in converting farm fish ponds into bait fish 
ponds is developing adequate and economical me-
thods of harvest. 
Importance of Raccoons in South Dakota. 
The scores of raccoons captured alive, marked, and 
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released at the site of capture show that individuals 
remain in a clearly defined home range. Individual 
raccoons on which radio transmitters were attach-
ed were tracked each night and day for several weeks. 
The animals denned in ground holes, tree cavities, 
old buildings, and heavy marsh vegetation but wan-
dered nightly to sources of food along water holes, 
streams and corn fields. Analysis of foods in sto-
machs of dead animals revealed that abundant ani-
mals such as frogs, crayfish, grasshoppers and other 
insects, wild fruits, and corn comprised the staple 
diet. Limited depredation on sweet corn plantings 
occur when the corn is in the milk state. In other 
seasons raccoons do very little damage to crops or 
poultry as long as ample wild foods are available.D 
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Farm Fish Pond Management in South Dakota, Hatch 422. 
Economic Importance and Life History of the Raccoon in 
South Dakota, State 308. 
Relationships of Insecticides to Pheasants in South Dakota, 
Hatch 438. 
(Above) Trapping raccoons for study of the animal's 
home range. (Lower left) Tuning tiny radio transmitter prior 
to attaching to raccoon. (Below) Radio~equipped raccoon 
shortly after release. 
The new dairy research and pro-
duction facilities became opera-
tional in August 1965, just a year 
after construction started. These 
new structures are 2 miles north of 
the South Dakota State University 
campus along Highway 77, on 160 
acres of land known as the Wilson 
farm. The new facilities replace the 
old stanchion barn constructed on 
the campus in 1909. 
Designed to handle a maximum 
of 100 milking cows and about the 
same number of younger cattle and 
dry cows, the new unit includes 
three types of housing. The main 
herd of milking cows will be kept 
in a free-stall type of barn. This 
building is 210 feet long and 46 
feet wide. A feed alley and feed 
bunk extend the length of the build-
ing. There are 8 pens, 25 feet wide 
with 5 free-stalls on each side of a 
paved alley. This free span pole 
barn will accomodate 80 cows. An 
alley in the center of the building 
is used for moving cows to and from 
the milking parlor and for equip-
ment for cleaning and hauling feed. 
The primary reason for the 8 separ-
ate pens of 10 cows each is for re-
search in which one group may be 
compared with another in various 
kinds of feeding trials. 
CHOICE FEEDING 
Paved exercise lots 25x40 feet in 
sjze are provided for each of the 8 
groups of cows. These are on the 
south side of the barn. Double 
swinging doors · on the barn give 
the cows complete freedom of be-
ing inside the barn or in the exer-
cise lots. Feed bunks along the lot 
fences provide the cows a choice of 
feeding inside, outside or both. 
Additional housing is available 
for 12 cows in stanchions and 6 in 
maternity pens in the main part of a 
multiple purpose T-shaped build-
ing 40x202 feet in size. The 32x35-
foot milking parlor-holding room 
area extends towards the exercise 
Jots of the free-stall barn. This 
building also includes the milk 
handling room, an observation 
room for visitors, the herdsman's 
office, a small laboratory, locker 
room, classroom and an equipment 
storage area also used for a judging 
arena. 
A conventional loose-housing 
barn is provided for dry cows and 
heifers. It will also be feasible to 
keep some of the milking herd in 
these quarters especially when re-
search is involved on efficiency of 
milk production as affected by 
types of housing. This building is 
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45xl35 · feet with south exposure 
opening into a 90xl50-foot exercise 
lot. Adjacent to the west side of this 
lot is a 40xl05-foot hay and straw 
storage shed. This will provide 
some wind protection as well as late 
dternoon shade for the cattle. 
HAY AND STRAW STORAGE 
A second identical-size hay and 
straw storage is a few feet north of 
the loose housing barn. A small 
structure to house four bulls is west 
of the loose housing barn. This has 
exercise pens on the south side of 
the building. 
Waste products from the milking 
area and paved exercise lot are run 
into sewer tile and thence to a la-
goon. This lagoon measures 80xl25 
feet in size, is 5 feet deep, and is 
about 500 feet southwest of the 
buildings. 
These new facilities were con-
structed with funds appropriated 
by the State Legislature in 1963 and 
1964 totaling $275,000 for land and 
buildings. Contractors for the pro-
ject were: general contract $151,-
571, H. E. Mills Construction Co., 
Brookings; mechanical contract, 
$23,627, Carl Sheesley Plumbing 
and Heating, Mitchell; and electri-
cal contract, $17,770, Sand's Elec-
tric, Brookings. D 
New Research Equipment: 
FOR MORE EFFICIENT USE OF TIME 
New knowledge and increasing 
demands have greatly accelerated 
the tempo of agricultural research. 
More than ever, scientists need to 
take advantage of every possible 
means to help them keep up with 
the times-if not, their work is re-
stricted and the benefits to South 
Dakota agriculture may be too lit-
tle, too late. 
Research is characterized by ad-
vanced study by competently train-
ed and experienced personnel. The 
increasing pace in the search for 
new knowledge emphasizes the re-
searcher's need for more efficient 
use of his time. Moreover, he needs 
facilities and equipment with which 
to work that will not only help him 
gain efficiency but also will provide 
the means whereby intricate exper-
iments are carried out with mean-
By A. L. MussoN, Assistant Director, 
South Dakota Agricultural 
Experiment Station 
ingful results. What is available and 
what is required, in both manpower 
and equipment, must undergo a 
continual appraisal for a successful 
research program. 
The scientist is normally a dis-
cerning student; he is always look-
ing at new experiences and gaining 
new knowledge. He has to do this. 
For example, in the study of living 
cells knowledge is now said to dou-
ble about every 2 years. A research-
er in this field must be alert or he 
will fall hopelessly behind as the 
gap in his knowledge widens. The 
needed extra time for study and 
for keeping his own research pro-
gram up-to-date must virtually be 
created out of his already full day. 
Use of Computers 
High speed electronic computers 
summarize and reduce to under-
Expensive 
equipment, needed 
in research, often 
comes in small 
packages. This 
ultracentrifuge is 
used for purifying 
viruses anp 
studying biophysical 
properties. 
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standable size masses of data. For 
example, its use to predict hybrid 
corn yields eliminates weeks of ted-
ious calculations for the corn breed-
er. Applications of computer tech-
niques to research in other areas of 
agriculture is gradually increasing 
and effectively freeing the scientist 
from the more tedious and mechan-
ical parts of his job. 
But agricultural research still 
deals with the economic advantage 
of crops and livestock and with 
family living. Such experiments 
still require the acquisition and pe-
riodic replacement of standard lab-
oratory equipment. As with the im-
provements in computers, so also 
new developments in laboratory 
equipment have made available to 
researchers newer and more sophis-
ticated instruments. 
During the past year, new equip-
ment for the Agricultural Experi-
ment Station has been added in 
three general areas. 
Bacteriological and virological 
research has acquired a prepara-
tive centrifuge and a refrigerated 
centrifuge, a fluorescent micro-
scope and incubators for work with 
viruses. Work with viruses is often 
dangerous. The new isolator lab, 
costing about $2,400, is used to 
transfer viruses without endanger-
ing the technician. Other new lab-
oratory equipment includes a water 
bath, autoclave, pipetting machine 
and a cryostat for preparation of 
frozen tissue sections. 
For Chemical Analyses 
Biochemical research and chem-
ical analyses are often an essential 
part of many projects associated 
with agriculture and home econo-
mics research. New equipment ac-
quired to support this phase of the 
Experiment Station's activity dur-
ing the past year include a record-
ing spectrophotometer for rapid 
chemical analysis; scintillation and 
gamma counting equipment for re-
search utilizing radioisotopes; an 
atomic absorption spectrometer for 
determining amounts of calcium, 
magnesium and zinc present in 
samples; and a fluorometer for 
magnesium, selenium and disulfide 
analyses. Other items of equipment 
included a gas chromotograph, 
chromotograph drying oven, thin 
layer chromotograph equipment 
for pesticide analyses, a refriger-
ated centrifuge for enzyme chem-
istry and Kjeldahl equipment for 
protein analyses. The new gas 
chromatography equipment per-
mits researchers to detect the pre-
sence of infinitesimal amounts ( one 
part in a billion) of substances, es-
pecially the complex chemicals now 
being used in pesticides and weed-
icides and which should be kept 
out of food but which sometimes 
are found as contaminants. Funds 
for this equipment were provided 
by private and federal grants as 
well as by the state. 
The area of research dealing with 
crop improvement, tillage practices 
and livestock nutrition also obtain-
ed some new facilities and equip-
ment. The South Dakota Wheat 
Commission shared the cost of a 
new $20,000 greenhouse making it 
possible for the Experiment Station 
to obtain 2 generations of wheat 
A 300-cow herd and 
a full line of farm 
machinery were but two 
necessary items in 
establishing the 
Pasture Research 
Center at 
Norbeck. 
seed a year thus doubling the ef-
fectiveness of the wheat breeders. 
Pasture Research Equipment 
The Pasture Research Center at 
Norbeck was established with the 
aid of a basic grant from the feder-
al government of $90,000. The op-
eration of this center required a 
full line of farm machinery as well 
as plans for establishing a 300-cow 
herd in the following £seal year. 
Several thousand dollars worth 
of farm and field laboratory equip-
ment was purchased for the depart-
ments at Brookings with a few 
items for outlying field stations. 
This equipment included a soil 
grinder; a fertilizer attachment; a 
scale for weighing feed and excreta 
in an animal experiment; a balance 
for weighing chemicals and small 
plant samples; a fat extraction rack; 
a pH meter; and a vacuum drying 
oven. For meats research, a contin-
uous temperature recorder was ob-
tained. Several metabolism crates 
will improve our sheep nutrition 
studies. 
Just as fertilizer is needed by the 
soil to produce a good crop or re-
tooling is required by a factory for 
a new model, adding to or replac-
ing of physical equipment is a crit-
ical need for a continuing research 
program. The search for new know-
ledge to benefit all of South Dako-
ta entails the provision of adequate 
33 
tools for the wide-ranging needs of 
the research staff. Most of these 
tools represent an investment in 
essential equipment that can be 
used for many years. 
Largest New Facility 
The largest new Experiment Sta-
tion facility of the past year, both 
in cost and size, is the $275,000 
Dairy Science Research and Pro-
duction Unit north of the SDSU 
campus which replaces the dairy 
barn constructed in 1909. This fac-
ility should provide the physical 
plant for a strong program in re-
search in dairy production and nut-
trition. 
In other areas of research, new 
equipment will be of material help 
to the research staff. A new abra-
sion testing machine is being used 
by textiles researchers in Home 
Economics to study the process of 
fabric breakdown which could lead 
to methods of predicting how a 
fabric will perform during use. A 
microscope with camera attach-
ment has been purchased to exa-
mine the abraded textiles and to 
aid researchers in comparing re-
sults. 
Special stainless steel equipment 
is used to prevent contamination 
of experimental diets with unwant-
ed minerals. One example is a stain-
less steel diet mixer used where 
some ingredients may constitute 
only a few parts per million.o 
spent on 
research 
• gives you 
returns of 
What does agricultural research cost? How much does it benefit 
the economy of South Dakota? Is it worth it? People who pay the 
cost of the research-generally the taxpayer-want to, and are en-
titled to, know what they get for their money. But putting a price 
tag on the value of research is difficult. To give an idea about the 
costs and benefits, Experiment Station personnel estimated values 
of only a few of the new developments in wheat, grasses, corn 
and soils within the past 18 months. 
A return of $10 for every $1 in-
vested isn't bad business at all. 
In fact it's a virtual gold mine 
and, to cap it off, shares are held 
by all South Dakotans. 
Let's figure it this way: 
Soils research for the past 10 
years at the Agricultural Experi-
ment Station at South Dakota State 
University has cost around $400,000 
in both State and Federal funds. 
The possible value of only one 
facet of this soils research ( drill at-
tachment technique of phosphate 
fertilizer application for small 
grains) for just one year is estimat-
ed by agronomists at $7 million. 
This return includes $4 million on 
1,600,000 acres of spring wheat and 
$3 million on 225,000 acres of bar-
ley. That's a return of $17.50 to $1 
in tax money spent a dime a year 
during the past 10 years. 
WHEAT RESEARCH 
All wheat breeding research at 
the Experiment Station cost $28,000 
in 1965 and averaged about $20,000 
annually for the past 10 years. Tak-
ing only one result of this work-
the new Hume winter wheat releas-
ed this year-and its estimated val-
ue of $3 million annually, you get 
a return of $15 to $1 invested. 
Hume, which has earliness, hardi-
ness and stem rust resistance, is also 
good for winter wheat areas in 
parts of North Dakota, Montana 
and Nebraska. 
Within the past 18 months the 
South Dakota Agricultural Experi-
ment Station has released two new 
grasses-Summer switchgrass and 
Oahe intermediate wheatgrass. 
Grass breeding research costs 
amounted to about $200,000 the 
past 10 years. The new switchgrass, 
adaptable to all but the northeast 
one-third of the State, has an esti-
mated value of $150,000 annually. 
Oahe, of use throughout the State, 
is valued at an estimated $350,000 
a year. Taken together, they give a 
return of $2.50 for $1. 
CORN RESEARCH 
It is difficult to estimate the value 
of two new corn inbreds released 
by the Experiment Station. One of 
them, SDlO, is for corn hybrids 
with resistance to corn rootworm, 
an insect pest which entomologists 
estimate cost South Dakota corn 
growers $5 million in 2 years. While 
SDlO will not be the complete an-
swer to corn rootworm, it does pose 
encouraging possibilites. The other 
inbred, SD15, is the male parent of 
the hybrid SD248 and is character-
ized by better quality grain and 
good yielding ability. Together 
these two inbreds are presently val-
ued at $250,000 a year. Com breed-
ing research the past 10 years has 
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cost a total of about $280,000-a re-
turn of only about 90 cents per $1 
spent, based on preliminary esti-
mates of the value of SDlO and 
SD15 for only 1 year. But remem-
ber, com breeding also includes de-
veloping other desirable character-
istics such as resistance to certain 
diseases and other factors. When 
these become available-and it may 
be fairly soon-com breeding re-
search costs will plummet in com-
parison to benefits derived, 
$10 FOR $1 
Combined, 10 years of research 
on wheat, grass, soils and com cost 
about $1,080,000. Estimated value 
of only some of the benefits derived 
from this research totals $10,750,-
000. 
This 10-to-l ratio on the plus 
side, doesn't take into consideration 
two other benefits resulting from 
research with small grains. Agrono-
mists estimate that if purified Jus-
tin spring wheat is used as recom-
mended instead of Lee, the value 
to northeastern South Dakota 
would amount to $2 million a year. 
Dickson barley, a North Dakota va-
riety released cooperatively with 
South Dakota, should benefit the 
lnorthern edge and northeastern 
part of South Dakota to the tune 
of about $375,000 annually.D 
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Home Research, Vol. XVI, No. 2, Spring 1965, pp. 14-16. 
--- and D. B. Erickson. Managing Change in the Live-
stock Industry of South Dakota. Econ. Dept. Pamph. 124, 
April 1964. 
Berry, R. L. See Clark, C. D. 
Clark, C. D. and R. L. Berry. Buying Farmland on Install-
ment Contracts. Exp. Sta. Circular 164, Aug. 1964. 
Dirks, H. J. Auction Sales Show Increase. S. D. Farm & 
Home Research, Vol. XVI, No. 1, Winter 1965, pp. 26-27. 
Erickson, D. B. Beef Output in 1975 Estimated. Feedlot, Aug. 
1964, p. 58. 
---. Livestock Marketing: Where Does the Power Lie? 
The Dakota Farmer, Vol. 85, No. 7, Apr. 3, 1965, p. 4. 
--- and W. J. Schulte. Want New Outlet? Beef, Vol. 1, 
No. 5, May 1965, p. 10. 
---. See Beck, R. L. 
---. See T rierweiler, J. E. 
Glover, Loyd. South Dakota Agriculture and Its Problems. 
Econ. De.pt. Pamph. 122, Aug. 1964. 
Greenbaum, Harry. Origin and Destination of Major South 
Dakota Grain Shipments. Exp. Sta. Circular 169, March 
1965. 
Helfinstine, R. D. Community and Commercial Benefits from 
Water Resource Development of the Oahe Area. Econ. 
Dept. Pamph. 119, July 1964. 
---. Economic Comparison of Irrigated and Dryland 
Farming in Central South Dakota. Exp. Sta. Bulletin 518, 
July 1964. 
---. Farming in the Oahe Area: Irrigation-Dryland. Ext. 
Serv. Circular 630, July 1964. 
---. Oahe Area Farming: A Comparison. S. D. Farm & 
Home Research, Vol. XV, No. 3, Summer 1964, pp. 3-5. 
---. Oahe Area Water Resource Development: Commu-
nity and Commercial Bene.fits. Ext. Serv. Fact Sheet 211, 
July 1964. 
Krause, K. R. Consider a Grain Bank Approach to Feed Han-
dling and Processing. The Dakota Farmer, March 1965. 
---. Cut Farm Property Insurance Costs. National Live-
stock Producer, March 1965. 
---. Future Farm Capital Management. The Dakota 
Farmer, Sept. 1964. 
---. Farm Credit. S. D. Farm & Home. Research, Vol. 
XVI, No. 2, Spring 1965, pp. 20-22. 
---. Put Capital and Credit to Work. The Dakota Farm-
er, April 1965. 
---. The Rural Church and Rural Change. The United 
Church Herald, May 15, 1965. 
Matson, A. J. An Analysis of Economic Factors and Instit~ 
tions Affecting the Productivity of South Dakota Land and 
Water Resources for Upland Game Birds and Migratory 
Waterfowl. Econ. Dept. Pamph. 123, Sept. 1964. 
---. Pheasant Hunting For Sport and Profit. S. D. Farm 
& Home Research, Vol. XV, No. 3, Summer 1964, 22-26. 
Pengra, R. F. Variation in Precipitation in South Dakota. 
Exp. Sta. Bulletin 519, July 1964. 
Schulte, W. J. See Erickson, D. B. 
Trierweiler, J.E. and D. B. Erickson. Structural Relationships 
for National and Regional Beef Calf Production. Exp. Sta. 
Tech. Bulletin 25, July 1965. 
Van Vlack, P. W. A Guide to the Study of Management Eth-
ics. Small Business Administration, Management Research 
Summary. ( 1964). 
---. Ethical Studies Economic Ethics Bibliography. Exp. 
Sta. Bulletin 524, Dec. 1964. 
---. Ethical Studies Management Ethics Guide. Exp. Sta. 
Bulletin 523, Dec. 1964. 
ENTOMOLOGY-ZOOLOGY 
Gerhardt, R. W. Mosquito Control for South Dakota. S. D. 
Farm & Home Research, Vol. XVI, No. 1, Winter 1965, pp. 
22-24. 
Kantack, B. H. and R. J. Walstrom. Corn Rootworm. S. D. 
Farm & Home Research, Vol. XVI, No. 1, Winter 1965, pp. 
13-14. 
Walstrom, R. J. Alfalfa Leaf-Cutting Bee.. S. D. Farm & 
Home Research, Vol. XVI, No. 2, Spring 1965, pp. 4-6. 
---. See Kantack, B. H. 
HOME ECONOMICS 
Boedeker, Margaret Talcott. See Schuck, Cecilia. 
---. See Wenberg, Burness G. 
Burrill, Lida and Cecilia Schuck. Amino Acid Studies Using 
Human Subjects. S. D. Farm & Home Research, Vol. XVI, 
No. 1, Winter 1965, pp. 15-16. 
---and---. Phenylalanine Requirements With Differ-
ent Levels of Tyrosine. J. of N utr. 83 :202-208 ( 1964). 
---. See Deethardt, Dorothy. 
Davison, Suzanne. See Lund, Lillian 0. 
Deethardt, Dorothy E., Lida M. Burrill and C. W. Carlson. 
Relation of Egg Yolk Color to the Quality of Sponge Cake. 
Food Technology 19:73-74 ( 1965). 
---, --- and ---. Quality of Sponge Cakes Made 
With Egg Yolks of Varying Color Produced by Different 
Feed Additives. Food Technology 19:75-77 ( 1965). 
Janecek, Coila M. and Lillian 0. Lund. Antibacterial Finishes 
on Wool Blankets. S. D. Farm & Home Research, Vol. 
XVI, No. 1, Winter 1965, pp. 20-22. 
---. See Lund, Lillian 0. 
Lund, Lillian 0. and Suzanne Davison, Foam-Back Fabrics. 
S. D. Farm & Home Research, Vol. XVI, No. 2, Spring 
1965, pp. 17-18. 
--- and Coila M. Janecek. Double-Faced Fabrics. J. Home 
Ee. Vol. 57, No. 5, pp. 362-364 (May 1965). 
--- and Cora R. Sivers. Carpets After Wear and Cleaning. 
S. D. Farm & Home Research, Vol. XV, No. 3, Summer 
1964, pp. 14-16. 
---. See Janecek, Coila M. 
Schuck, Cecilia, Burness G. Wenberg and Margaret Talcott 
Boedeker. Evaluation of the Boarding School Die.ts of In-
dian Children of the Dakotas and Observations on the 
Growth and Development of Adolescent Indian Girls. Exp. 
Sta. Bulletin 514 (July 1964). 
---. See Burrill, Lida. 
---. See Wenberg, Burness G. 
Sivers, Cora R. See Lund, Lillian 0 . 
Wenberg, Burness G ., Margaret T. Boedeker, and Cecilia 
Schuck. Nutritive Value of Diets in Indian Boarding 
Schools in the Dakotas. J. Am. Dietetic Assn. 46:96-102 
(1965). 
- --. See Schuck, Cecilia. 
HORTICULTURE 
Prashar, Paul. Control of Cucumber Beetles. S. D. Farm & 
Home Research. Vol. XVI, No. 2, Spring 1965, pp. 18-19. 
PLANT PATHOLOGY 
Buchenau, G. W. Winterkilling in Relation to Plant Diseases. 
S. D. Farm & Home Research, Vol. XVI, No. 1, Winter 
1965, pp. 30-31. 
--- and L. W. Carlson. Chemical Control of Rusts on 
Spring Wheat. Am. Phytopath. Soc. Publ. 20:92 (1965). 
Abstract. 
--- and ---. Chemical Control of Rusts on Winter 
Wheat. Am. Phytopath. Soc. Publ. 20:91 (1965) Abstract. 
38 
--. See Albrechtsen, R. S. (Agron.) 
--. See Wells, D. G. (Agron.) 
Carlson, L. W. Fungicide Test on Sugar Beets for Leaf Spot 
Control. Am. Phytopath. Soc. Publ. 20:88 ( 1965). Abstract. 
---. See Buchenau, G. W. 
Mankin, C. J. Head Smut of Sorghum. S. D. Farm & Home 
Research, Vol. XV, No. 3, Summer 1964, pp. 20-21. 
Nagel, C. M. Maize Dwarf Mosaic. S. D. Farm & Home Re-
search, Vol. XVI, No. 1, Winter 1965, p. 14. 
Orlob, Gert B. Wheat Streak Mosaic. S. D. Farm & Home 
Research, Vol. XV, No. 3, Summer 1964, pp. 6-8. 
Pederson, V. D . Light Stimulation of Conidia Germination in 
Peronospora manshurica. Phytopath. 54:903 (1964) Ab-
stract. 
--. See Albrechtsen, R. S. (Agron.). 
--. See Price, P. B. (Agron.). 
Semeniuk, G. See Rumbaugh, M. D. (Agron.). 
Wood, Leon S. See Albrechtsen, R. S. (Agron.). 
POULTRY SCIENCE 
Britzman, D. G. and C. W. Carlson. Amino Acid Additions 
to Corn-Soy Diets for Laying Hens. Poultry Sci. 43:1305 
( 1964 ). 
Carlson, C. W. Amino Acid Supplemented 20 vs 28% Protein 
Turkey Starter Diets. Poultry Sci. Vol. 44, No. 1, pp. 300-
301 (Jan. 1965). 
---, E. Guenthner, I. S. Palmer, and 0. J. Thompson. 
Variations in Response to the Antirachitic and Rachitogenic 
Properties of Soybeans. Federation Proceedings. Vol. 24, 
No. 2, Part 1, p. 563 (March-April 1965). 
---, H. C. Saxena, L. S. Jen sen, and J. McGinnis. Rachi-
togenic Activity of Soybean Fractions. J. Nutri. Vol. 82, No. 
4, pp. 507-511 (April 1964). 
---, N. T. Thapar, E . Guenthner, and I. S. Palmer. Fur-
ther Observations on the Antirachitic and Rachitogenic 
Properties of Soybeans. Cereal Science Today, Vol. 10, No. 
4, p. 153 ( Apr. 1965). 
---. See Britzman, D . G . 
---. See Deethardt, Dorothy E. (Home Economics) 
---. See Guenthner, E. 
---. See Swanson, M. H. 
Guenthner, E. and C. W . Carlson. Antibiotics m Laying 
Diets. Poultry Sci. 43 :1324 (1964). 
---. See Carlson, C. W . 
Kohlmeyer, Wm. See Morgan, W. C. 
Morgan, W . C. and Wm. Kohlmeyer. Dominant Lethals in 
White Leghorns. Poultry Sci. 43 :1345 (1964). 
--- and E. I. Whitehead. Embryonic Mortality Resulting 
from Gamma Irradiation. Proc. S. D. Acad. Sci. 43:85-89 
(Nov. 1964) . 
Plumart, P. E. Developing Poultry Teaching Programs for 
the Future. Poultry Sci. 43:1352 (1964). 
Swanson, M. H., C. W. Carlson, and J. L. Fry. Factors Affect-
ing Poultry Meat Yields. North Central Regional Res. Publ. 
No. 158 (Dec. 1964 ), Exp. Sta. Bulletin 476, University of 
Minnesota. 
Thapar, N . T. See Carlson, C. W. 
Thompson, 0. J. See Carlson, C. W. 
RURAL SOCIOLOGY 
Bauder, W.W. See. Sauer, H. M. 
Biggar, Jeanne C. and H . M. Sauer. Mental Health Aftercare 
in South Dakota. Rural Soc. Mimeo Dec. 1964. 
---. See Sauer, H. M. 
Riley, M. P. South Dakota and the Midwestern States, Popu-
lation Change: 1950-1960, Projected Growth: 1960-1976. 
Rural Soc. Mimeo Nov. 1964. 
Sauer, H. M. and Jeanne C. Biggar. Plans, Attitudes on Re-
tirement and Social Security. S. D. Farm & Home Research, 
Vol. XV, No. 3, Summer 1964, pp. 17-19. 
--, W. W. Bauder, and Jeanne C. Biggar. Retirement 
Plans, Concepts, Attitudes of Farm Operators in Three 
Eastern South Dakota Counties. Exp. Sta. Bulletin 515. 
--. See Biggar, Jeanne C. 
ST A TION BIOCHEMISTRY 
Bushman, D. H., R. J. Emerick, and L.B. Embry. Incidence 
of Urinary Calculi in Sheep as Affected by Various Dietary 
Phosphates. J. An. Sci. 23:1207 (1964). Abstract. 
Emerick, R. J. and L. B. Embry. Effects of Calcium and 
Phosphorus Levels and Diethylstilbestrol on Urinary Calculi 
Incidence and Feedlot Performance of Lambs. J. An. Sci. 
23-:1079-83 (1965). 
-- and R. W. Seerley. The Failure of Nitrate or Nitrite 
in Drinking Water to Affect Growth or Reproduction in 
Swine. An. Sci. Mimeo Series 64-20. 
- -, L.B. Embry, and R. W. Seerley. Rate of Formation 
and Reduction of Nitrite-Induced Methemoglobin in vitro 
and in vivo as Influenced by Diet of Sheep and Age of 
Swine. J. An. Sci. 24:221-30 (1965). 
--. See Bushman, D. H. 
--. See King, H. R. (An. Sci.). 
--. See Seerley, R. W. (An. Sci.). 
Gastler, G. F . See Embry, L.B. (An. Sci.). 
--. See Haiwick, G. B. (An. Sci.). 
--. See Woster, J. V. (An. Sci.). 
Halverson, A. W ., C. L. Hills, and E. I. Whitehead. Studies 
on Selenium Toxicity and Chondroitin Sulfate and Taurine 
Biosynthesis in the Chick Embryo. Arch. Biochem. and Bio-
phys. 107:88-91 (1964 ). 
Hills, C. L. See Halverson, A. W. 
Palmer, I. S. See Carlson, C. W. (Poultry Sci.). 
Whitehead, E. I. See Halverson, A. W. 
--. See Morgan, W. C. (Poult. Sci.). 
STATISTICS 
Tucker, W. L. See Tuma, H.J. (An. Sci.). 
--. See Voelker, H. H. (Dairy Sci.). 
PROGRESS REPORTS 
Annual Progress Report, Northeast Research Farm. Agron. 
Dept. Pamph. 79, (Dec. 1964 ). 
Annual Progress Report, South Central Research Farm. 
Agron. Dept. Pamph. 78, (Dec. 1964). 
Fourth Annual Progress Report, Southeast South Dakota 
Experiment Farm. Exp. Sta. Unnumbered Puhl. (Dec. 
1964 ). 
Research Progress Report ( Antelope Range, U. S. Irrigation 
and Dryland, Range, and Reed Ranch Field Stations). Exp. 
Sta. Circular 171 (May 1965). 
Research Progress Report (North Central, Central, and Irri-
gation Research Substations). Exp. Sta. Circular 170 
(March 1965). 
SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION 
STATEMENT OF RECEIPTS, DISBURSEMENTS AND BALANCES 
FOR THE YEAR ENDED JUNE 30, 1965 
RECEIPTS: 
Grand Total Hatch 
Balance July 1, 1964 ___ $ 267,919.34 $ 9,104.94 
Receipts and Appropriations 2,424,166.22 451,724.00 
GRAND TOT AL __________ $2,692,085.56 $460,828.94 
EXPENDITURES: 
Personal services ________ __ ____ _______ $1,515,995.47 $395,481.08 
Travel ________ 50,639.46 110.80 
Interdepartmental charges ____ 5,480.53 
Transportation of things ________ 3,593.89 
Communication service ________ 3,985.74 
Rents and utility service ________ 30,696.10 
Printing and binding ____________ 1,284.72 
Other contractual service __ ____ 65,055.80 
Supplies and materials ____ __ ____ 350,846.68 
Interdepartmental charges ____ 59,009.42 
Equipment ------------------------------ 287,857.39 
Buildings _______ _ 
1,352.88 
922.21 
4,140.07 
36,532.34 
TOTAL __ _____ ______________ $2,374,445.20 $438,539.38 
Balance June 30, 1965 ____________ 317,640.36 22,289.56* 
GRAND TOT AL _________ $2,692,085.56 $460,828.94 
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A. 0. L UNDF N, Ph.D. __ ___________ Assoc. Professor 
R. A. MooRE, Ph.O. __________________ Assoc. Professor 
J. T. N1c H0Ls, Ph.D. ________________ Ass 't Professo r 
T. C. OLSON, M.S. (USDA) _______ Ass' t Professor 
_____________ Ass' t in Agronom y 
(USDA) ____ Assoc. Professor 
_______ Professor 
Ph.D. _________ Assoc. Professor 
_____________________ ___ _______ Professor 
O. _______________ Assoc. Professor 
(USDA) ______ Asst. Professor 
----------------------------- Instructor 
_____ Professor 
F . C . W ESTIN, Ph.D. __________ ------------------· Professor 
E. M. WHITE, Ph .D. _______________ Assoc. Professor 
W. G. WRIGHT, M.S. ____________ Instructor 
ANIMAL SCIENCE 
R. C . WAHLSTROM, Ph.O. ____ Professor and H ead 
D. A . Busc H, B.S. _______ Ass't in Animal Science 
L. F. BuSH, Ph.D. ____________________ Assoc. Professor 
C. A. 01 KEL, Ph.D. ______ Professor 
L. B. EMBRY, Ph.D . _____________________ ________ Professor 
ROB ERT FRITZ, B.S. ____ Ass' t in Animal Science 
F. R . GARTN ER, M.S. ______________ ____ Ass't Professor 
I. B. JOHNSON, M .Agr. _________ Professor Emeritus 
L. D . KAMSTRA , Ph.D . _________________________ Professor 
P. H . KOHLER, Ph.D. ________________ __________ Professor 
J. K. L Ew1s, M.S. ______________________ Assoc. Professor 
R. M. L UTHER, Ph.D . ___________ ______________ Instructor 
RoGER MAGSTADT, B.S. Ass't in An imal Science 
J. W. Mc CARTY, M.S. _______________ Assoc. Professor 
W. C. McCONE, M.S. _______________ Assoc. Professor 
J. A. M1 YARD, M.S . ____ Ass't Professor 
LowELL NYGAARD, B.S. Ass' t in Animal Science 
D. E. RAY, Ph.D. _______________________ Ass't Professor 
D . E. SCHA FER, B.S. ____ Ass' t in Animal Science 
R. W . SEE RLEY, Ph.D. __ _________ Assoc. P rofessor 
H ERB ERT SoRBEL, B.S . Ass't in Animal Science 
H. J. T UMA, Ph.D. ___________________ Ass't Professor 
F. W. WHETZAL, M.S. _______________________ Instructor 
BACTERIOLOGY 
G . W. RoB ERTSTAD, Ph.D. ___ Professor and H ead 
E. C. BERRY, Ph.D. ------------------------------ Professor 
P. R. MIDDAUGH, Ph.D. ___________ Assoc. Professor 
G . C . PARIKH, Ph.D. ____ Ass 't Professor 
R. M . P E. GRA, Ph.D . _______________ Assoc. Professor 
BOTANY 
D. J. HOLDEN , Ph.D. _ _________________ ___________ _ 
Assoc. Professor and Head 
DAIRY SCIENCE 
D. F. BREAZEALE, Ph.D. _____ Professo r and H ead 
B. D. ALFKE, M.S. _________ Ass't in Dairy Science 
R. J. BAKER, Ph.D. ______________________ ________ _ Professor 
EMERY BARTLE, M.S. _______________ Assoc. Professor 
A. E. ORACY, Ph .D . _ ______________ Professor 
S. W. SEAS, M .S. _________ Ass' t Professor 
K. R. SPURGEON, Ph.D. ___________ Assoc. Professo r 
W . F . STOLL, M.S. _ ________ Ass' t Professor 
H. H. VOELKER, Ph.D . _________________________ Professor 
ECONOMICS 
LOYD GLOVER, Ph.D. _________ Prnfessor and Head 
HERBERT ALLEN, B.S. ________ A.ss' t in Economics 
ROB ERT A NTONIDES, M.s. _________ Assoc. Professor 
ROB ERT BEC K, Ph.D . _________________ Ass' t Professor 
R. L. BERRY, M.S. ·------------------ Assoc. Professor 
H. J. DIRKS, Ph.D. _______ Ass't Professor 
D. B. ERICKSON, Ph.D . _______________ Ass 't Professor 
R. 0. F ELB ERG, M.S. ________________ Ass' t Professor 
HARRY GR EENBAUM, Ph.D. _____ Ass' t Professo r 
R. D. H ELFI NSTI NE, Ph.O. _______ Professor 
K. R. KRAUSE, Ph.D.____________ Ass't Professor 
GABRIEL L UN DY, M.S. ___ ___ Professo r Emeritus 
CHARLES MICHEEL, M.S. (USDA) _______ ______________ _ 
Ass 't Professor 
A. J. MATSON , Ph.O. ___________________ Ass't Professor 
MAX MYERS, Ph.D. _______________________________ Professor 
RAY PENGRA, M.S . ________________ Professor Emeritus 
W . F. RAILING, Ph.O. _______________ Assoc. Professor 
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JoH SANDERso , M.S. _________ Assistant Professor 
S. R AY SCHULTZ, Ph.O. ____________ Assoc. Professor 
W. M. SCHULTZ, D.Ag. ________________ Ass't Professor 
JOHN TRIERWEILER, B.S. _____ Ass't in Economics 
W. K . ULLMA , M.s . ________________ Assoc. Professor 
ERWI ULLRICH, M.S . (USDA) ________________________ _ 
Ass't P rofessor 
P. W . VANVLACK, Ph .O . ____________ Assoc. Professo r 
ENTOMOLOGY-ZOOLOGY 
R. J. WALSTROM, Ph.O. ______ Professor and Head 
W. E. BOUNDY, (USDA) ___ Administrative As-s' t 
T. F . BRA SON, M .S. (USDA) ___________ Instructor 
C. 0. CALKINS, M.S. (USDA) ___________ .Instructor 
B. W . G EORGE, Ph.D. (USDA) ____ Ass' t Professor 
R. W. GERHARDT, Ph.D. ________ ___ Assoc. Professo r 
RALPH G usTIN, M.S. (USDA) _________ .Instructor 
E. w. HAMILTON, Ph.D. (USDA) _____ ___________ ___ _ 
Ass't Professor 
S. D. HI NTZ, B.S. _____________ Survey Entomologist 
W. L. HowE, Ph.D. (USDA) ___________ Professor 
E. J. H uGGHI s, Ph.O. ___________ Professo r 
P. A. JONES, Ph.D. _____________________ Ass' t Professor 
R. w. KI ECKH EFER, Ph.D. (USDA) ___ ___ ____ ____ ___ _ 
Ass ' t Professor 
D. R. LEMKE, B.A. _________ Administrative Ass' t 
J. W . MATTESON, Ph .D. (USDA) ___ ___________ . -------
Ass ' t Professor 
E. E. ORTMAN, Ph.D. (USDA) __ Ass't Professor 
w . N . STONER, Ph.D. (USDA) ------------------------
Assoc. Professor 
L. D. WHITE, Ph.D. ________________ Ass't Professor 
HOME ECONOMICS 
FRANCES M. H ETTLER, Ph .D . _____________________________ _ 
P rofessor and H ead 
LIDA M. BURRILL, Ph .O. ______________________ Professor 
DOROTHY D EETHARDT, B.S. _________________________________ _ 
Ass' t in H ome Economics 
LOUISE GUILD, M.s. __________________ Ass ' t Professor 
EVELYN HOLLE , Ph.D . _______________________ P rofessor 
COILA JANECE K, M.S. ______ Instructor 
LILLIAN 0. L UN D, M.S. _______________________ Professor 
C ECILIA SCHUCK, Ph.D. _____________________ .. . Professor 
CoRA Ru DE SIVERS, M.S. ______________ Ass 't Professor 
HORTICULTURE-FORESTRY 
R. M. PETERSON I Ph.D. ---------------------
Assoc. Professor and H ead 
P. E. COLLINS, M .S. __________________ Assoc. Professor 
NORMAN EvERS, B.S. _____ ___ Ass' t in Horticulture 
G. L. JENSEN , B.S. ___________________ Ass' t in Forestry 
D. P. PRASHAR, Ph.D. ____________ ___ Ass' t Professor 
J. W . RAWSON, Ph.D. _______________ Assoc. Professor 
J. R . WAPLES, B.S. ___________ Ass' t in Horticulture 
D. D . WILLIAMS, B.S. ______________ Ass' t in Forestry 
PLANT PATHOLOGY 
C. M . NAGEL, P h .D. _________ Professor and Head 
GEORGE Buc HENAU, Ph.O. ________ Assoc. Professor 
L. W. CARLSON, Ph.D. ______________ Ass' t Professor 
S. G. JENSEN, Ph.D. (USDA) ___ Ass' t Professor 
R. B. MALEK, Ph.D. _________________ Ass ' t Professor 
C. J. MANKIN, Ph.D. ________________ Assoc. Professor 
G. B. ORLOB, Ph.D. ___________________ Assoc. Professor 
V. D . PEDERSO , Ph .D. ____________ Assoc. Professor 
G EORGE SEMENIUK, Ph.D. ____ Professor 
POUL TRY SCIENCE 
WM. KOHLMEY ER, M.S. ____ _ Professor and Head 
C. W. CARLSON, Ph.O. __________ ______________ Professor 
EDMUND GuE 1THNER, M .S. ______________ Instructor 
W. C. MoRGAN, Ph.D. ________ Professor 
P. E. PLUMART, M.S. ___________________ Ass 't Professor 
PUBLICATIONS 
E. W. METCALF, M .S. ________ _ Agricultural Editor 
FRANK J. SHIDELER, B .s. -------------------------------------
Ass ' t Publications Editor 
RURAL SOCIOLOGY 
H . M. SA UER, M.A. __________ __ Professor and H ead 
JEANNE BIGGAR, M.s. _________________________ .Ins tructor 
V. D. MALAN, Ph.D. _________________ Professor 
M. P . RILEY, M.A. _____________________ Assoc. Professor 
STATION BIOCHEMISTRY 
0 . E. OLSON, Ph.D. ____________ Profe-ssor and Head 
A. G . BEDNEKOFF, Ph .D. ___________ Ass't Professor 
R. F . D ERR, Ph .D . (USDA) _______ Ass't Professor 
R. J. EMERICK, Ph .D. _______________ Assoc. Professor 
G. F. GAsTLER, M.S. __________ __ ____ Assoc. Professor 
YvoNNE A. GREICHUs, Ph .D. _____________ Instructor 
A. W. H ALVERSON, Ph.D. _____ Profes.sor 
I. S. PALMER, Ph .D. ____ Ass't Professor 
E. I. WHITEHEAD, M.S. ______________ Assoc. Professor 
VETERINARY 
G. S. HARSHFIELD, D.V.M., M.S. _______________________ _ 
Professor and H ead 
T. A. DoRSEY, D .V.M. ________________ Assoc. Professor 
w. U. K NUDTSON, B.s. __________ Ass't in Veterinary 
JOHN McADARAGH, M.S. __________ ___ Asst. Professor 
J. B. T AYLOR, D.V.M. _____ _____ Professor Emeritus_ 
K EITH VAN STEENBERGH, B.A. D.V.M. _____________ _ 
Ass't Professor 
D. R. W ENGER, D.V.M., B.s. _____ Asst. Professor 
WILDLIFE MANAGEMENT 
D. R. PROGULSKE, Ph.D. _______ _ 
Assoc. Professor and H ead 
R. L. LINDER, Ph.D. __ __ ___ ____________ Ass't Profossor 
N. D . ScHOENTHAL, M.S. ___________ Ass't Professor 
P . F. SPRINGER, Ph.D. (USDI) Assoc. Professor 
SUBSTATIONS 
ALB ER T DITTMAN, B .S. ______________ Su perin tenden t 
N orth Central Substation, Eureka 
GARY HAIWICK, M.s . ____ Supe"rintendent 
Pasture Research Station , N orbeck 
FRANK HOLM ES _____________ Acting Superintendent 
Central Substation , Highmore 
JoHN NEsvoLD, B.s. ____ Superintendent 
Range Field Sta tion, Cottonwood 
B. B. BEER, B.s. ___________ Superintendent 
Range Field Station, Cottonwood 
PHILIP SEVERIN _____________ Superintendent 
Reed Ranch Field Sta tion , Presho 
w. R. TREVILLYAN, B.s. __ _________ Superintendent 
Antelope Range Field Station , Buffalo 
CARL ERICKSON, M.S. (USDA) __ Superintendent 
U. S. Irrigation and Dryland Field Station, 
Newell 
J. F. FREDRIKSON, B.s . ________________ Superintendent 
Southeast South Dakota Experiment Farm, 
Beresford 
L. A. NELSON, B.S. _____ Assistant Superintendent 
Southeas t South Dakota Experiment Farm, 
Beresford 
LLOYD B. DYE _________ Superintendent 
D evelopment and Irrigation Substation, 
Redfield 
APPOINTMENTS 
Agricultural Engineering 
PAUL TURNQUIST, Associa te Professor__ l0/1/64 
Agronomy 
A . 0 . L UN DEN, Associate Professor__ ______ 9/4/64 
J. T. NICHOLS, Assistant Professor__ ______ 8/15/64 
Animal Science 
DARRELL BuscH, 
Assis tant in Animal Science._ ______________ 9/9/64 
ROGER MAGSTADT, 
Assistant in Animal Science._ _____________ 7 /1/64 
Bacteriology 
G. W . RoE·ERTSTAD, 
Professor and Head ________ 9/1/64 
G. C. PARIKH, Assistant Professor__ _____ 3/15/65 
P. R. MIDDAUGH, Associate Professor__ __ l l / 1/64 
Economics 
JOHN SANDERSON, Assistant Profe-ssor__ l0/1/64 
JOHN TRIERWEILER, 
Assistant in Economics __________ ____________ 10 / 1 / 64 
Entomology-Zoology 
T. F. BRANSO , Instructor__ ______________________ 9/l/64 
C. 0. CALKINS, Instructor __________ 9/1/64 
P. A. JoNEs, Assistant Professor__ ___________ 2/1/65 
D.R. L EMKE, 
Adm in i,s tra ti v e Assistant ____________ ________ l / 1 4 / 6 5 
Home Economics 
Con.A JA ECEK, lnstructor__ ____________________ 7 /1/64 
LomsE GUILD, Assistant Professor _________ 7 /1/64 
H orti culture-Forestry 
D. D. WILLIAMS, Assistant in Fores try _ 2/1/65 
G. L. JENSEN, Assistant in Forestry ________ 3/l/65 
Plant Pathology 
R. B. MALEK, Assistant Professor__ _______ 7 /1/64 
Station Biochemistry 
YvoN NE A. GREICHUS, In-structor__ __________ 7 /1/64 
" • • .South Dakota a bright 
and rewarding future'? 
(From page 3) 
tion. More lean-less fat hogs and 
cattle, and improvement of wheat 
quality are only two examples. Es-
tablishing more accurate measuring 
guides and gaining actual exper-
ience to learn what's 'beneath the 
hide' illustrate how research is 
working toward helping producers 
select breeding stock with specific 
desirable characteristics. 
Animal Disease Diagnosis 
"Livestock producers say one of 
the biggest drains on profi ts is ani-
mal disease. Prevention of disease-
partly through prompt and effective 
diagnosis-is an effective and eco-
nomical method to insure more 
profits. The steadily increasing 
number of requests for services by 
SDSU's veterinary diagnostic lab-
42 
Veterinary 
K EITH VAN STEENBE RGH, 
Assistant Professor ________ S/1/64 
w. U. K UDTSON , 
Assistant in Veterinary ____________ l/1/65 
Wildlife Management 
R. L. LINDER, Assistant Professor__ __________ 7 /1/64 
Substations 
B. B. BEER, 
Field Station Superintendent ______________ 6/l/65 
GARY HAIWICK, 
Field Station Superintendent ____________ 6/l / 65 
L. A. NELSON, 
Assistant Field Station Superintendent 7 /1/64 
RESIGNATIONS 
Agricultural Engineering 
C. N. HINKLE, Associate Profes,sor__ __ 2/28/65 
C. R. UMBACK, 
Assistant in Agricultural 
Engineering _______________ 12/22/ 64 
Agronomy 
RoBERT H EIL, Instructor _____ ____, / 31/65 
Animal Science 
D . E . RAY, Assistant Professor__ ____________ l/18/65 
Economics 
W . F. RAILING, Associate Professor__ ____ 9/30/64 
W . M. SCHULTZ, Assis tant Profe-ssor__ __ 8/31/64 
Entomology-Zoology 
w. E. BOUNDY, 
Administrative Assistant ____ ll/21/64 
JOHN MATTESON, Assistant Professor__ __ l l/2/64 
S. D. HINTZ, Survey Entomologist ____ l l/30/ 64 
Home Economics 
LIDA M. BURRILL, Professor _ ___ 3/31/65 
Horticulture-Forestry 
J. W. RAwsoN, Associate Professor__ __ l2/31/64 
Rural Sociology 
JEANNE BIGGAR, Instructor ____ ! /31 / 65 
Station Biochemistry 
R. F. D ERR, Assistant Professor__ __________ l l/2/64 
Substations 
JOHN NESVOLD, 
Field Station Superintendent __________ _4/30/65 
DECEASED 
H. C . SEVERIN ' 
Entomology Professor Emeritus ____ ____ S/31 / 64 
oratory reflects the growing interest 
of livestock producers in such a fa-
cility. The animal disease diagnos-
tic laboratory conducted 32,607 
tests and examinations this year-
nearly 10,000 more than in 1963 and 
with virtually the same inadequate 
facilities. 
"Research must be a continuing 
process, and its successful use us-
ually hinges on applying accumu-
lated knowledge," Bentley contin-
ues. Examples he cited included 
these: South Dakota, as a leader in 
beef cattle production testing, 
seeks more production per cow 
through management and selection 
of breeding stock. Culminating 
thousands of man-hours of work 
was last year's introduction of 
Hume, a new winter wheat with 
earliness, hardiness, and stem rust 
resistance, and SDlO, an inbred, 
which corn breeders can use 
to develop hybrids with resistance 
to corn rootworm. A low fat spread 
under development may someday 
help enlarge dairy markets. The 
major part of the genetic material 
used in current alfalfa breeding 
originated from South Dakota 
work started more than half a 
century ago. 
"Another change in research con-
cepts is the 'team' approach in 
which scientists from several dif-
ferent specialities tackle a problem 
with a coordinated, all-out effort," 
he continues. "The best current 
example is the new pasture re-
search center near Norbeck. Agron-
omists, animal scientists, soil spe-
cialists, agricultural engineers, and 
economists all work on this project 
which features a full agronomic 
program on grasses and legumes 
with a beef cow unit to evaluate it. 
To fit needs and requests, it is based 
on a cow-calf enterprise, not only 
to find out how to boost production 
but to establish costs and returns. 
One goal is to devise a system for 
profitable use of pastures for 6 or 
7 months a year. 
Community Development 
"Community development and 
the impact of technology on people 
are phases of education and re-
search wliich must have greater 
emphasis to meet demands of our 
rapidly advancing and changing 
society. Needed is a steady stream 
of new ideas, approaches and 
knowledge from teachers, scien-
tists, and people of the community 
in order to attain the upgraded 
kind of quality living South Dakota 
is fully capable of providing for all 
of its residents. Usable information 
must be obtained and then applied 
so that intelligent decisions can be 
made. Included must be even such 
acknowledged sensitive areas as 
school district reorganization, tax 
reform, consolidation of hospitals, 
use and development of resources. 
"Education must be better ap-
predated, supported and stressed. 
Education is a key part of the en-
tire process for people to sense, pre-
pare for and carry out changes in 
agriculture and elsewhere which 
are speeding forward fas ter than 
ever before. These developments 
also make it necessary for a decided 
step-up in the pace of research and 
the rapid adaptation of research re-
sults in such form that they can be 
quickly given to people who need 
and can use them. This is another 
of the places where the Extension 
Service comes in-getting research 
results to farmers and ranchers . 
Many states are considering what 
they term a 'new'look for Extension: 
use of area specialists to help coun-
ty agents. For several years now 
South Dakota Extension has used 
area specialists with success. This 
is a change in which South D akota 
is in the vanguard of new concepts 
for making research work better for 
more people. 
Two-Way Communications 
"The ability to change, which is 
an all-important ingredient for fu-
ture success, must also be based on 
cooperation and a two-way com-
munication flow. This will permit 
ranchers and farmers to pinpoint 
and give priorities to their needs. 
Researchers then can better aim 
their work toward meeting these 
needs. 
"An example of this two-way flow 
is the Southeast South Dakota Ex-
periment Farm near Centerville. 
Farmers of a 9-county area in south-
eastern South Dakota decided they 
needed additional research to deal 
with specific, selected problems. 
Fifteen hundred, $25 memberships 
in a farm corporation were sold to 
cover purchase of land for research. 
The state legislature provided oper-
ating funds. Directors of this farm 
corporation listed nearly a score of 
problems which needed investiga-
tion. Experiment Station research-
ers then estimated acreage, time, 
man-hours and other needs. From 
these estimates the farmers them-
selves selected the specific research 
projects which could be carried out 
with available facilities. 
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"Meeting the demands of change 
and putting ideas into reality will 
cost hard dollars. There is no way 
of getting around it. The key, how-
ever, is in using these dollars wisely 
so that full value is received. The 
current facilities for research, teach-
ing and Extension at South Dakota 
State represent some pretty good 
thinking and planning of 5, 10, and 
even 20 or more years ago. Twenty 
years hence will our young people 
have at least equal but preferably 
better educational opportunities? 
Will our scientific know-how and 
know-what be up-to-date and ready 
to meet South Dakota's needs in 
1985? 
Ca refully Planned Development 
"The State is fortunate in that 
when recommendations are made 
by President Briggs to the Regents 
of Education for improvements and 
expansion at South Dakota State, 
they represent the concentrated re-
sults of much careful planning and 
deep thinking to provide practical, 
useful facilities which South Dako-
tans have indicated they want and 
need. Every recommendation points 
to a dollar-stretching plan for im-
provement. 
"Needed new facilities in agricul-
ture alone at SDSU make up what 
some might consider a formidable 
list. These include laboratories for 
veterinary research and animal di-
sease diagnosis, poultry science fa-
cilities, a meats laboratory, more 
land for crops and livestock re-
search, greenhouses, a classroom-
office addition to Agricultural Hall, 
competition-meeting salaries, new 
positions to meet expansion. 
"It would be a physical ( and fis-
cal) impossibility to fill all these 
needs immediately but an ongoing 
and continuous program is essen-
tial. They must be included in the 
over-all picture now in order to 
show that South Dakota State's 
progress is being planned in a logi-
cal, step-by-step manner. 
"I am firmly convinced," con-
dudes Bentley, "that people and 
their abilities plus resources and 
their best total use will make up the 
combination to give South Dakota 
a bright and rewarding future." D 
Agricultural Experiment Station 
SOUTH DAKOTA STATE UNIVERSITY 
Unive rsity Station, Brookings 57007 
0. G. Bentley, Director 
Publication - -- Free 
spent: on 
research 
In dollars and cents, how much does 
agricultural research benefit the econ-
omy of South Dakota? How much does 
it cost? What "return" might you expect 
from money spent for agricultural re-
search? Actually, research is a mighty 
good investment. For only a few exam-
ples of how it pays see page 34. 
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